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INTRODUCTION 
The Province of Alberta extends from the International Boundary 
northward 750 miles to the Northwest Territories, and from the Great 
Divide of the Rocky Mountains and the British Columbia border eastward 
to Saskatchewan, varying in width from 180 to 400 miles. Included in 
this area of 163.38 million acres are a wide variety of soils 
(Appendix I), vegetative cover, and climatic conditions, ranging from 
the chinook-tempered brown soils of the southern prairies through the 
black soils of the parklands to the grey wooded soils of the northern 
boreal forests, with the rolling rangelands of the western foothills 
forming a buffer between the farmlands and the mountains. Although 
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agriculture is one of Alberta's leading industries, it is estimated 
that there are only 68 million acres of the Province suitable for 
agricultural purposes, of which 30 million acres are classed as good 
to fair arable, 10 million acres as fair to poor arable and the 
remaining 28 million acres as suitable only for improved pasture. 
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NET VALUE OF PRODUCTION IN ALBERTA BY INDUSTRIES FOR 1964 & 1966 
(Figures Indicate Per Cent of Total Production) 
1964 1965 1966 
Agriculture 20.4 21.0 22.0 
Forestry 1.2 1.0 0.8 
Fisheries * 
Trapping 0.1 0.1 0.1 
Mining 31.0 30.3 31.7 
Electrical Power 3.0 3.0 2.8 
Manufacturing 20.5 20.0 18.6 
Construction 23.8 24.6 24.0 
TOTAL 100.0 100.0 100.0 
* insignificant 
(Adapted from Alberta Industry & Resources, 1968 edition) 
2 
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In 1966 in Alberta there were 69,411 census farms occupying 
49.8 million acres of the potential agricultural lands, along with an 
additional 4.9 million acres disposed under long term grazing leases 
or annual grazing permits (Alberta Industry 6f Resources, 1968). The 
total cash income in 1966 from the sale of the Province's farm products 
was $760.7 million of which the sale of livestock and livestock products 
accounted for $393.1 million, with $228.3 million attributed to the sale 
of cattle and calves. 
With the Province's development written in its grazing history, 
(Appendix II) it is to be expected that livestock, particularly beef 
cattle, does form a major part of the agricultural economy. These cattle 
are found on farms and ranches situated throughout the agricultural 
areas. 
Following the second world war, land settlement programs rapidly 
accelerated, with the ranks of land seekers swelled by veterans looking 
for farmsteads, by immigrants, and by others in search of cheap 
farmlands. Long before this, the choice rangelands had been disposed 
either by sale, or by long term grazing lease for ranch units, so that 
the new demand soon exhausted the supply of all available grazing lands 
lying in settled areas. 
In 1936, controlled communal grazing was introduced into Southern 
Alberta on an area which was reserved for that purpose to prevent further 
range deterioration resulting from overgrazing and mismanagement 
i 
A census farm is defined in the Canada Year Book, 1968, as 
follows: "... a holding of one acre or more with sales of agricultural 
products valued at $50.00 or more during the 12 months preceding the 
census date of June 1." 
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practices by individuals. The beneficial results of this policy led to 
the reservation of several similar areas which were converted to 
community pastures wherein the graziers could maximize the utilization 
of both funds and range resources. In most instances, the community 
pastures were operated by their respective grazing associations, but in 
two cases, the Lands Division of the Department of Lands and Forests 
operated the community pastures, which were called Grazing Reserves from 
the nature of their reservations. 
The grazing reserves and the community pastures x\7ere grazed to 
capacity from their beginning, so that newcomers to the cattle industry, 
and those who wished to expand their herds were forced to either convert 
their high producing cropland to pasture, or to haul their cattle long 
distances to available grazing lands on the fringes of settlement, which 
in most cases consisted of bushland pastures of the aspen poplar complex. 
However, scattered throughout the better agricultural areas of 
Northern and Central Alberta were many islands of marginal or sub-marginal 
farmlands that had been settled in entirety or in part in the early 
stages of the Province's development, but which now constituted socio­
economic depressed regions from, which the owners were barely making a 
living, and which were threatening to become a tax burden if social 
services had to be provided. Although these areas offered poor farming 
potential, they offered good opportunity for pasture development to 
alleviate the shortage of grazing lands. On this basis, the Provincial 
Government authorized the Department of Agriculture's Land Utilization 
Committee Chairman to initiate a program wherein these marginal or 
sub-marginal farmlands would be repurchased by the government to be 
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developed into large, government operated communal type pastures 
called Provincial Grazing Reserves. 
Following the introduction of the new Provincial Grazing Reserve 
program in 1956, lands for their development were assembled in several 
areas, prompted by heavy demands of local county and municipal 
administrators for pasture projects within their boundaries, and by both 
producers and administrators in the livestock industry. The program was 
further accelerated in 1962, when the Province entered an agreement with 
the Federal Government whereby, under the authority of the Agricultural 
Rehabilitation and Development Act of 1961, (known as A.R.D.A.)> the 
Federal Government would share the costs of range improvement projects 
on the Provincial Grazing Reserves. 
The Provincial Grazing Reserves in Northern and Central Alberta 
are situated in the grey wooded soil zone, with the exception of the 
Minburn Provincial Grazing Reserve, which is located in the edge of the 
shallow black soil zone. Topography varies from undulating to hilly, 
and stones can be found on most of them in varying proportions. The 
combined factors of soils, topography and stones preclude the use of 
these areas for cultivation practices. Although parts of most of the 
Reserves had been privately owned, only a small portion of them had been 
cultivated, leaving the majority of each supporting a bushland cover of 
the aspen complex type, varying in density and height as a result of the 
effects of forest fires. Only the Minburn Provincial Grazing Reserve 
had a parkland type cover comprising bluffs of aspen poplar intermixed 
with prairie grasslands. 
By 1965 there were four Reserves in operation in Northern and 
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Central Alberta, with five others under development and nine others 
planned for development in the near future. PLATES I and II indicate 
the changes in the relationship that occurred between January 1, 1965 
and January 1, 1969. 
When the Provincial Grazing Reserve program was established, its 
objectives were as follow: 
(1) To provide additional grazing privileges which would be otherwise 
unobtainable for bona fide farmers of the area, which would 
ultimately 
i increase the general level of individual incomes, thus 
permitting a higher standard of living, 
ii help increase beef production generally, 
iii encourage farmers to go into livestock which would tend 
to stabilize farm incomes, 
iv through the use of high grade herd sires, increase the 
quality of livestock in these areas. 
(2) To change the use of certain marginal or sub-marginal farmlands to 
grazing use. 
(3) To eliminate certain economically depressed farming areas, and at 
the same time eliminate the necessity of providing many expensive 
social services such as roads, power, telephone, and school bus. 
(4) To provide the owners of such lands with enough capital to establish 
elsewhere on better quality farm units, or to otherwise rehabilitate 
themselves. 
By 1965, the program's emphasis lay toward increasing the grazing 
capacity of the Provincial Grazing Reserves, through range improvement 
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projects which involved the clearing, breaking and seeding to tame 
forage of large acreages at costs ranging between $30.00 and $40.00 per 
acre. The justification for this expenditure, based on estimated 
returns, was being questioned by various government administrative 
agencies and by government representatives. 
At the same time. Provincial Grazing Reserve patrons were 
demanding more services for their cattle while on the Reserves, which 
tended to increase operating costs, resulting in higher pasture dues. 
In addition they were also demanding longer grazing seasons with better 
quality forage for their cattle, which could only be provided by tame 
pastures. The general complaint of the graziers was that their grazing 
dues exceeded their returns from the Reserve pastures, based on pounds 
of beef gained by their cattle while on the Reserves. Along with this, 
constant criticism was levied at the Grazing Reserve administration by 
individuals who claimed their cattle had made very poor gains while on 
the Reserves, indicating that the gains of cattle while grazing on them 
was vital importance in their administrative policies. 
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OBJECTIVES AND SIGNIFICANCE OF STUDY 
Although considerable research relative to cattle gains had been 
done on prairie pastures, no studies had been made of the cattle on 
Northern and Central Alberta Grazing Reserves. To obtain data on this 
aspect of cattle production, which would provide valuable information 
to both government agencies and cattle producers, the writer was 
authorized to begin a study in 1965 to determine the seasonal gains 
made by the various classes of cattle that are pastured on the Buck 
Mountain, Minburn and Rannach Provincial Grazing Reserves of Central 
Alberta. The study was to be designed to also permit comparisons of 
the gains made on unimproved bushland pasture with gains made on 
improved pastures, and of the gains made on pastures located in 
different soil zones. Since this was a pilot study, it was anticipated 
that other relevant information might be gained in respect to grazing 
habits, cattle behavior and forage response. 
The prime objective of this study was to ascertain the average 
seasonal and daily gains made during the grazing period by: 
(1) yearling steers 
(2) yearling unbred heifers 
(3) sucking calves, and 
(4) their respective dams 
grazed under range conditions on the Buck Mountain, Minburn and Rannach 
Provincial Grazing Reserves. 
To complement the animal production data, collateral information 
would be collected on: 
(1) the botanical composition of the vegetative cover of each reserve. 
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(2) the forage habits and preferences of the cattle, 
(3) periodic chemical analyses of the forage, 
(4) forage production of the tame pastures, 
(5) the summer precipitation on each reserve, 
(6) regional climatic characteristics of the study sites, and 
(7) the chemical analyses and physical characteristics of the soil. 
Any other relevant factors or information pertaining to the 
study encountered during the course of the investigation would also be 
reported. 
The importance of the study lay in^the value of the information 
which it would provide to the administrators of the grazing reserve 
program, to the cattle owners and to the representatives of various 
other agencies having interests in the livestock industry. 
The major concern of the cattle owners lay in costs of pasture 
relative to returns. When the first Provincial Grazing Reserve opened 
in Central Alberta in 1959, grazing rates were set at $1.60 per Animal 
Unit Month. This rate was derived by combining the Head Tax rate of 
$0.70 per Animal Unit Month charged for grazing on vacant Croxm land, 
based on Campbell and Wood's formula for calculating grazing rentals 
(Campbell and Wood, 1951) with an amount estimated necessary to cover 
operational costs, and, at the same time, provide over an extended 
period a return to the government on the capital cost of development. 
However, continually increasing costs of materials, supplies and labor, 
forced the Grazing Reserve rates to be increased to $2.00 per Animal 
Unit Month by 1964, with indications that they would go higher. 
Production costs of the cattlemen had also risen, with no 
corresponding increases in "market prices of their beef, leaving them 
with a smaller margin of profit. The costs of the summer pasture 
assumed an importance of greater magnitude, with more attention being 
focussed on the gains which the cattle were making on the Reserves, 
giving rise to the questions: 
(1) What x'jexe the gains that the cattle were making on the Grazing 
Reserves? 
(2) How much could a cattle owner afford to pay for his summer pasture? 
At the same time, agricultural programs were directed toward 
increasing beef production, resulting in established operators increasing 
their beef herds and more farmers starting up in the cattle business. 
This is reflected in the statement made by the Honourable J. J. Greene, 
Federal Minister of Agriculture, (Greene, 1966) that the estimated 
percentage increase in terms of slaughter cattle required in 1980 
compared to 1965 is 59% in Canada and 45% in the United States. The 
increasing trend is shown by the change in Alberta*s beef cattle numbers 
from 2.1 million head with a value of $195 million in 1956 to 2.9 million 
head with a value of over $366 million in 1965. 
New cattle producers, as well as established operators, wanted to 
know what class of livestock would give them the greatest returns, which 
could be measured directly in the amount of gains made on pasture. 
On the other hand, government agencies responsible for the 
development and operation phases of the Provincial Grazing Reserves were 
faced with economic problems, resulting from costs of development 
combined with progressively higher operational costs. 
In respect to the development phase, all of the Central Alberta 
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Grazing Reserves required extensive range improvement projects to 
convert the raw bushland, which comprised over 80 percent of the 
vegetative cover of each Reserve, to tame pasture, since it was found 
impractical to utilize the bush pastures due to low carrying capacities, 
short grazing seasons and the difficulty of moving cattle in pasture 
rotations or for round ups. Costs of converting bushland to tame 
pasture ranged between $30.00 and $40.00 per acre. To assist in this 
program, the Province entered an agreement with the Federal Government 
in 1962 under the authority of the Agricultural Rehabilitation and 
Development Act (A.R.D.A.) wherein the Federal Government agreed to 
share the development costs equally with the Provincial Government. 
This agreement permitted rapid acceleration of development, however, 
costs of each project had to be justified by the Grazing Reserve 
administrative officers to both the Federal and Provincial Governments 
in a cost-benefit analysis, in which the benefits were measured by the 
amount of gain which cattle made on the Reserves during the grazing 
season. 
In order to make an acceptable cost-benefit analysis, it was 
necessary to know the amount of gains made by the cattle with a fair 
degree of accuracy. 
In addition to the information on weight gains, it was 
anticipated that this study would provide data which would indicate the 
comparative values of bushland pasture, native grassland range and tame 
pasture. It was also expected that the study would provide basic 
information which would permit some degree of comparison of the 
nutritive value of forage produced on the different soil types of the 
Grazing Reserves. 
The information resulting from the study would also be of value 
to lessees holding private grazing leases of a similar type, where 
range improvement was being considered to improve the carrying capacity, 
and where similar questions had arisen regarding costs of development 
relative to returns that might be expected from animal gains. The 
resulting decisions in such cases could materially affect the expansion 
of Alberta's cattle industry particularly in the grey wooded bushlands 
of Northern and Central Alberta. 
Also interested in the results of the study were the District 
Agriculturists, Agricultural Fieldmen and officers of the Provincial 
Department of Agriculture's Animal Industry Division, whose 
responsibility is to advise farmers and ranchers in matters relative to 
the livestock industry. 
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LITERATURE REVIEW 
Patrons of Provincial Grazing Reserves showed interest in the 
gains their cattle made while on pasture from the time the Reserves 
began operating. In 1961, reports indicated that during the grazing 
season on the Rannach Provincial Grazing Reserve, one lot of 15 
yearling heifers gained an average of 233 pounds per head in 153 days 
for an average daily gain of 1.5 pounds per head, while a mixed lot of 
28 yearling steers and heifers made an average gain of 217 pounds per 
head in 137 days for an average daily gain of 1.6 pounds (Dent, 1961). 
The weights were obtained by weighing them in truck load lots on 
elevator scales when they were taken to the Reserve in the spring and 
when they were removed in the fall. 
In 1963, a patron of the Wanham Provincial Grazing Reserve 
located in Northern Alberta, using methods similar to those described 
above to obtain the weights of his cattle, reported that 10 yearling 
steers grazed on the Reserve from May 27 to October 7 gained an average 
of 172 pounds per head for the season for an average daily gain of 
1.3 pounds (Gans, 1963). 
In Southern Alberta, H. W. Thiessen, Supervisor of Southern 
Alberta Grazing Reserves, reported average daily gains of 1.41 pounds 
for yearlings on native prairie pastures and of 1.28 pounds for 
yearlings on irrigated tame pastures for the years 1962 through 1964 
(Thiessen, 1965). 
Research literature of studies on cattle gains in Northern and 
Central Alberta was found to be very limited. The investigational work 
referred to in this review was carried out in several different regions 
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of the United States and Canada x^^hich differ in forage characteristics 
and in most other respects from the conditions found in Northern and 
Central Alberta, but from which cattle gains were considered to be 
indicative of those that could be expected on the Central Alberta 
Provincial Grazing Reserves. 
Almost all agricultural scientific research in Alberta is carried 
out by the Experimental Farms Service of the Canada Department of 
Agriculture's Research Branch. The Manyberries Experimental Farm, 
located in south-eastern Alberta, is the site where most of the work 
has been done on cattle gains on range. Progress reports from that 
Station (Manyberries Progress Report, 1937 - 1947) state that 
investigations over a 20 year period show, that on properly stocked 
native prairie short-grass range, two year old steers will make higher 
gains than any other class of cattle during the grazing season from 
April to October inclusive. During the grazing period, average gains 
can be expected as follow: 
During these studies, it was reported that two factors of major 
importance that influence summer gains are (1) the condition of the 
range, which must be properly stocked to maintain a good carry over, 
and (2) the condition in which the animals have been wintered. Steers 
that have been wintered in poor condition will gain significantly more 
the next summer compared to a steer that has been well wintered. 
Average 
Seasonal Gains 
Calculated 
Average 
Daily Gains 
2 year-old steers 
2 year-old heifers 
Yearling steers 
Yearling heifers 
375 pounds 
350 pounds 
325 pounds 
300 pounds 
1.75 pounds 
1.64 pounds 
1.52 pounds 
1.40 pounds 
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However, the well wintered steer will make a greater combined winter-
summer gain than the one which is poorly wintered, and will reach a 
greater weight at an early age. In addition, the studies indicate that 
over 80% of the seasonal cattle gains are made by September 1 each year. 
In further studies at the Manyberries Station from 1949 to 1953 
inclusive (Manyberries Progress Report, 1948 - 1953), it is reported that 
yearling steers on native prairie short-grass pasture made average daily 
gains of 2.24 pounds in early summer (late April to mid-July), 2.00 
pounds in midsummer (mid-July to early September), and 1.07 pounds in 
fall (early September to mid-October). Ranges of the daily gains for 
the respective periods were (1) 2.16 to 2.50 pounds, (2) 1.62 to 2.92 
pounds and (3) 0.30 to 1.90 pounds. Daily gains remained at a high 
level until the first week in September and declined progressively 
thereafter, commensurate with the decline in the protein content of the 
forage. 
In the period 1952 to 1958 inclusive, in a study on the gains of 
Hereford and cross-bred cattle, carried out at the Manyberries 
Experimental Station, it is reported that the yearling Hereford steers 
during the summer from April to November 1 made average gains of 253 
pounds, while heifers gained an average of 262 pounds, giving calculated 
daily gains of 1.18 pounds and 1.22 pounds respectively (Manyberries 
Progress Report, 1954 - 1958). 
In the same study, cross-bred steers of various combinations of 
breeds made average seasonal gains ranging from 299 to 312 pounds, while 
the heifers made gains ranging from 285 to 302 pounds. Calculated daily 
gains for the steers ranged from 1.40 pounds to 1.46 pounds, and for the 
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heifers from 1.33 pounds to 1.41 pounds. 
On the Northern Great Plains, experiments were carried out from 
1936 to 1940 at the Ardmore Field Station, Ardmore, South Dakota to 
determine the number of acres of native range required to carry a 
yearling steer for a year, and whether alternate grazing would have any 
advantage over continuous grazing. Black and Clark (1942) in their 
report on the four experiments, state that the continuously grazed steers 
gained an average of 274 pounds during the 140 day summer grazing season 
at the rate of 1.96 pounds daily, while the alternately grazed steers 
gained an average of 284 pounds at the rate of 2.03 pounds daily when 
the range was stocked at 20 acres per head per year. It was concluded 
that there was no advantage in alternate grazing over continuous grazing 
as measured by the steer gains. After four years of grazing there was no 
difference in the appearance of the vegetation on the pastures, nor v/as 
there any indication of overgrazing. 
At the Northern Great Plains Field Station at Mandan, North Dakota, 
J, T. Sarvis (1941) reported that in investigations covering 20 years 
from 1916 to 1935 inclusive, two year old steers, during the summer, 
grazed at the rate of 10 acres per head for 148 days, gained an average 
of 2.10 pounds daily and 310.9 pounds per season on native range. The 
study was continued from 1936 to 1940 inclusive, using yearling steers, 
which, for an average of 137 days showed an average daily gain of 1.83 
pounds and an average seasonal gain of 250.7 pounds. On a comparative 
basis, two year old steers, grazed at the rate of seven acres per head 
for the season, made average gains of 2.08 pounds per day and 308.3 
pounds per season, while yearlings gained at the rate of 1.81 pounds 
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daily for a seasonal gain of 247.3 pounds. With pastures stocked at 
the rate of five acres per head for 140 days, gains for two year old 
steers for 19 years (1916 - 1934) were 1.67 pounds daily and 234.4 
pounds for the season. Sarvis further reports that deferred rotational 
grazing did not produce gains equivalent to continuous grazing at the 
same stocking rate, but did allow maximum utilization of the forage 
without injury to it. 
Colorado, Klipple (1964) reported on a grazing experiment that was 
conducted from 1943 through 1952 to compare (1) gains of cattle grazed 
under increased stocking rates during a three month early grazing period 
(May 10 to August 10, approximately), followed by three months grazing 
on deferred pastures (August 10 to November 10, approximately) with (2) 
gains of cattle continuously grazed over the equivalent six month period. 
Stocking of the experimental pastures permitted utilization of 
approximately 40% of the forage by the end of each grazing season. 
Either yearling steers or yearling heifers were grazed in any year, but 
average gains were calculated using both sexes with no differentials 
shown between them. Average weighted gains for the 10 year period for 
the cattle grazed under continuous and under deferred systems were as 
follow: 
At the Central Plains Experimental Range Station near Nunn, 
Grazing System Seasonal Gain 
Calculated 
Daily Gain 
Deferred Grazing 
May 10 to August 10 
August 10 to November 10 
170 pounds 
94 pounds 
1.85 pounds 
1.02 pounds 
Average 
Total Gain 264 pounds Daily Gain 1.43 pounds 
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Calculated 
Grazing System Seasonal Gain Daily Gain 
Continuous Grazing 
May 10 to August 10 179 pounds 1.95 pounds 
August 10 to November 10 98 pounds 1.07 pounds 
Average 
Total Gain 264 pounds Daily Gain 1.51 pounds 
Klipple further noted that, although weight gains were similar 
under both systems of grazing, the number of cattle grazed for each 
three month period under the deferred system was approximately twice the 
number grazed continuously for the six month period to effect the desired 
utilization, resulting in deterioration of the range in both the early 
and late grazed pastures, while that in the continuously grazed pastures 
remained in good condition. 
In a different experiment lasting from 1940 through 1949, at the 
same Station, Klipple and Costello (1960) studied the effects of grazing 
intensity on short grass vegetation, reporting that 40% utilization of 
the forage is a good proper use standard. Under stocking rates that 
effect this utilization, yearling grade Hereford heifers gained an 
average of 274.4 pounds for a six month period from May to October. 
In a six year study carried out in New Mexico, Springfield (1963) 
reported on studies that were conducted on cattle gains and plant 
responses from spring grazing of crested wheat grass range stocked at 
rates to utilize 75%, 50% and 25% of the forage respectively. The 
grazing season lasted for one month. At the Cebolla Mesa site near Taos, 
grade Hereford cows and sucking calves were grazed, while yearlings were 
grazed on the No Agua site near Tres Piedras. Springfield reported that 
the average daily gains of cows was inversely related to the percent 
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utilization of forage, but that there was no significant relationship 
between utilization and gains of calves, nor was there any consistant 
relationship between utilization and yearling gains. From 1953 through 
1958, the average daily gains of the cows for all grazing intensities 
was 3.39 pounds, while calves gained 2.20 pounds. The yearlings at 
No Agua made average gains of 2.15 pounds daily in the trials from 1955 
pastures significantly exceeded grass pastures in total weight production 
and income per cow and per acre, but that on both grass and clover 
pastures, calves from the more highly fertilized pastures were lighter 
in weight than those from pastures receiving lighter applications of 
fertilizer. 
Johnson (1953), reporting on grazing trials carried out from 1941 
through 1947 at the Manitou Experimental Forest in Colorado, stated that 
on ponderosa pine-bunch grass ranges, grade yearling Hereford heifers 
that were grazed from June 1 to October 31 made seasonal gains of 180.5 
pounds, 222.1 pounds and 236.1 pounds under heavy, moderate and light 
grazing intensity respectively, averaging 1.18 pounds, 1.45 pounds and 
1.54 pounds daily for each group over the five month period. Average 
monthly gains per heifer during the period 1942 through 1947 were: 
to 1958. 
Koger, et al. (1961) found that in North Central Florida, clover 
Month Monthly Gain Daily Gain 
July 
August 
September 
October 
June 72 pounds 
54 pounds 
46 pounds 
41 pounds 
2.40 pounds 
1.74 pounds 
1.48 pounds 
1.37 pounds 
1 pound loss 
At the Agricultural Experiment Station at Rosemount, Minnesota, 
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Burson, et al. (1961) reported that yearling grade Hereford steers 
rotationally grazed on grass-legume pastures made average gains of 
212 pounds on fertilized pastures and 201 pounds on unfertilized 
pastures, with average daily gains of 1.81 and 1.71 pounds respectively. 
In Wyoming, on the Bighorn National Forest's native ranges, from 
studies carried out from 1952 through 1958, Beetle, et al. (1961) 
reported that yearling Hereford steers made average daily gains of 1.89, 
2.22 and 2.41 pounds under heavy, moderate and light grazing intensities 
respectively, during grazing seasons ranging from 71 to 87 days, while 
steers grazed on an allotment adjoining the experimental pastures made 
average gains of 2.32 pounds daily from 1953 through 1957 during the 
same grazing season. 
In feeding and grazing trials at the University of Alberta, 
McElroy (1951) found that yearling steers made average gains of 1.5 
pounds daily on good brome-alfalfa pasture from late May to late July. 
In further studies conducted at the University of Alberta, 
McElroy and Hironaka (1955) reported that, for the years 1952 through 
1954, yearling steers on a brome grass-legume pasture from June to 
August made average daily gains per head as follow: 
1952 - 1.58 pounds - 126 days 
1953 - 1.38 pounds - 100 days 
1954 - 1.88 pounds - 81 days 
In 1955, McElroy (1956) found that the yearling steers on pasture from 
May 25 to August 24 made average gains of 184 pounds per head, with an 
average daily gain of 2.02 pounds per head. As an indication of gains 
that might be expected from additional treatments, McElroy and Berg 
(1958) reported that in 1956, when yearling steers were supplemented 
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with grain for the last 81 days of a 126 day grazing period (June 4 to 
October 8), their seasonal gain averaged 294 pounds per head with an 
average daily gain of 2.33 pounds per head, while steers under similar 
1 
treatment, but implanted with "Synovex", gained 355 pounds for the 
season with an average daily gain of 2.82 pounds. 
Harris, et al. (1968) reported that in a four year study on 
seasonal grazing trials on crested wheat grass pastures in Utah, 
yearlings made substantial gains in all seasons except during late fall 
when they lost weight, finishing the grazing season with a total average 
of 249 pounds. Calves and yearlings did as well on crested wheat grass 
as on forest range. Cows on crested x\^heat grass pastures gained 50 
pounds with no supplement and 125 pounds when fed 7-5 pounds of protein 
supplement daily. Yearlings and calves showed no significant differences 
among supplemented, non supplemented or forest grazed animals. 
In summer grazing trials on lodgepole pine - pinegrass range in 
interior British Columbia, McLean (1967) reported that from 1960 through 
1964 yearling steers made average gains of 1.75 pounds per head daily, 
with no significant difference in daily gains between years. Stocking 
was at the rate of 4.8 acres per Animal Unit Month. Continuation of 
the study in 1965 and 1966, using yearling heifers, showed average daily 
gains of 1.68 and 1.69 pounds respectively from June to October. 
At the Smithers Experimental Farm, British Columbia, Tomlin (1963) 
reported that yearling steers under three intensities of grazing (heavy, 
moderate and light) made average daily gains of 1.68, 2.05 and 2.42 
i 
Synovex (trade name) a hormone implant containing progesterone 
and estradiol. 
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pounds respectively on cultivated pastures and of 1,99, 2.09 and 2,03 
pounds respectively on rough or hilly native pastures during the summer 
grazing season. In his summary of three years of study, Tomlin (1964) 
reported that the steers on the hilly native pastures made average daily 
gains of 1.69, 2.13 and 2.09 pounds under heavy, moderate and light 
grazing intensities, with seasonal gains of 201, 253 and 249 pounds 
respectively. 
With the foregoing information to serve as guidelines, the plan 
of this study was developed as described in the following section to 
determine the gains that the cattle make on the Central Alberta Grazing 
Reserves. 
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PLAN OF STUDY 
The study of the weight gains of cattle on Provincial Grazing 
Reserves, which was a pilot project for the Central Alberta region, was 
limited to the Buck Mountain, Minburn and Rannach Reserves, all of which 
are more or less equidistant from Edmonton, and are all readily 
accessible for the rapid movement of equipment and personnel. Each 
Reserve provided a different soil type, vegetative cover and 
climatological conditions, that were considered desirable for comparative 
purposes. Major features of the three Reserves are presented in Table I. 
All Provincial Grazing Reserves are fenced around the perimeter 
and then divided by cross-fencing into several pastures, so that steers, 
non-breeding female stock and breeding stock can be grazed separately in 
rotational or deferred-rotational grazing patterns. The cattle are 
brought to the Reserves in the spring by their owners, where they are 
ear tagged and recorded for future identification, following which they 
are placed on respective pastures designated for their class. During 
the summer grazing season, the stock are looked after by the Pasture 
Managers who ensure that salt and mineral supplement are available, 
administer treatment for simple injuries and minor sickness such as 
foot rot and pink eye, inspect and repair fences, maintain corrals and 
headquarters buildings and hire any necessary help, all of x^hich are the 
responsibility of the Department of Lands and Forests. In the fall the 
cattle are rounded up, separated, penned according to ox\niership, and 
taken home by the owners. 
Table I. Major features of the Buck Mountain, Minburn and Rannach Provincial Grazing Reserves 
Reserve Soil 
Average Annual 
Precipitation 
Areas of Dominant 
Vegetative Seeded Native 
Topography Cover Pasture Grasses 
Buck Mountain: Grey Wooded 
Minburn 
Rannach: 
20" 
Shallow Black 16" 
Grey Wooded 16^ 
Rolling 
Rolling to 
hilly 
Rolling 
Semi-open 
aspen 
Parkland 
Dense aspen 
complex 
nil Marsh reed 
grass & 
hairy wild 
rye^ 
2000 Wheat grasses 
rough fescue 
porcupine 
grass^ 
2500 Marsh reed 
grass^ 
woodland 
grasses 
Scientific names of grasses listed in Appendix IV 
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Description of Study Sites 
The Buck Mountain Grazing Reserve, which opened in 1964, lies 
90 miles southwest of Edmonton, covering an area of 16,982 acres in 
the grey wooded soil zone. Only sparse remnants of the original white 
spruce and pine forest remain, with the rest of the cover consisting of 
the semi-open, early stages of natural ecological succession of the 
aspen woodland complex, having an average canopy height of twenty-five 
feet. The topography ranges from gently rolling to hilly, with numerous 
depressional areas, small muskegs and drainage systems. PLATE III 
presents two pictorial views of the Buck Mountain Provincial Grazing 
Reserve taken from the Forestry Lookout (refer PLATE IV). Included in 
the understory are a variety of forbs, shrubs, native grasses and 
sedges (Appendix III). The dominant grasses are marsh reed grass 
(Calamagrostis canadensis (Michx.) Beauv.) and hairy wild rye (Elymus 
innovatus Beal). Predominant in the understory are pea vine (Lathyrus 
ochroleucus Hook.), vetch (Vicia americana Muhl,), aster (Aster 
conspicuus Lindl. and Aster laevis L. var. geyeri A. Gray). 
The Grazing Reserve was fenced and cross-fenced as shown by 
PLATE IV. At the beginning of the study in 1965, this Reserve comprised 
a woodland pasture only, although 400 acres had been cleared of brush. 
In the winter of 1965 - 1966, an additional 800 acres were cleared, with 
the entire 1,200 acres being broken up, worked down and seeded to tame 
pasture during the summer of 1966. 
The Minburn Grazing Reserve, covering an area of 13,527 acres, 
lies 120 miles east of Edmonton in the shallow black soil zone. On the 
hilly topography, the south facing slopes and crests of the ridges 
PLATE III 
Pictorial views of Buck Mountain Provincial Grazing Reserve 
i 
1 
A, Looking westward from Forestry Lookout (Refer PLATE IV) 
B. Looking eastward from Forestry Lookout (Refer PLATE IV) 
PLATE IV 
Rge. 6 Rge. 5 
3040 
2880 
3520 
3520 
320 
2880 
480 
320 
uck Lake 
BUCK MOUNTAIN PROVINCIAL GRAZING RESERVE 
Twp. 47, Rges. 5 & 6, W5th Mer. 
Scale: 1" = 1 mile 
Diagrammatic Plan of Pasture Fences 
Figures Indicate Individual Pasture Acreages 
A Forestry Lookout 
HQ- Headquarters 
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produce a prairie grassland cover, presently dominated by wheat grasses 
(Agropyron subsecundum (Link) Hitchc., Agropyron trachycaulum (Link) 
Malte, Agropyron smithii Rydb. and Agropyron dasystachyum (Hook.) Scribn.) 
porcupine grass (Stipa spartea var, curtiseta Hitchc,) with blue grama 
(Bouteloua gracilis (H.B.K.) Lag. ex Steud.) and remnants of rough fescue 
(Festuca scabrella Torr.) found scattered throughout the area. Several 
other species make up the grass complex, while the north facing slopes 
and bottoms produce dense bluffs of poplar, willow and shrubs, 
characteristic of the Alberta parklands (Appendix III). PLATE V portrays 
two views of this Reserve at points A and B as depicted on PLATE VI. 
This Grazing Reserve opened in 1960, with approximately 2,000 
acres of seeded brome grass pasture scattered equally throughout the 
Reserve. Further development was carried out in 1965 with the clearing 
of 400 acres of bushland, followed by 800 acres of clearing during the 
winter of 1965-66, all of which were broken up and seeded during the 
summer of 1966 to a pasture mixture of smooth brome, creeping red fescue 
and alsike clover. PLATE VI shows the arrangement of the Reserve's 
pastures. 
The Rannach Grazing Reserve, covering 13,030 acres, is situated 
110 miles northeast of Edmonton in the grey wooded soil zone. The 
topography ranges from gently rolling to hilly, with numerous small 
sloughs and depressional areas. Except where homesteaders had cleared 
small fields, the cover consisted of a dense, uniform stand of poplar 
averaging 8 inches in diameter and 40 feet in height. PLATE VII provides 
two views of this Reserve in the regions A and B as shown on PLATE VIII. 
The understory is comprised of various shrubs, with forbs and grasses 
PLATE V 
Pictorial views of Minburn Provincial Grazing Reserve 
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it I 
A. Looking westward in wet (breeding) pasture from point A 
(Refer PLATE VI) 
I 
B. Looking eastward in steer pasture from point B 
(Refer PLATE VI) 
PLATE VI 31 
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constituting only a small proportion of the total cover (Appendix III). 
Marsh reed grass (Calamagrostis canadensis (Michx.) Beauv.) is the 
dominant grass species in this region, found growing in association with 
woodland species including purple oatgrass (Schizachne purpurascens 
(Torr.) Swallen), fringed brome (Bromus marginatus Ness.) and various 
sedges (Carex spp.)» Willow (Salix spp.)> rose (Rosa acicularis Lindl. 
and Rosa woodsii Lindl.)5 saskatoon (Amelanchier alnifolia Nutt.) and 
beaked hazelnut (Corylus cornuta Marsh.) comprise the major portion of 
the understory, with wild sarsaparilla (Aralia nudicaulis L.) prevalent 
throughout the wooded areas. The majority of the forage on this Grazing 
Reserve is produced on the old cultivated fields which were seeded to a 
pasture mixture of smooth brome, creeping red fescue and alsike clover. 
When the Reserve opened in 1959, there were approximately 2,500 
acres seeded to tame pasture. At the beginning of the 1965 grazing 
season an additional 600 acres had been cleared, followed by 800 acres 
more of clearing in 1966, which was broken and seeded to a grass-legume 
pasture mixture during 1967. The pastures were arranged so that each 
contained some tame pasture. (PLATE VIII) 
Meteorological records (Alberta Industry & Resources, 1968) which 
were available only for the general region of each Reserve show that the 
Minburn and Rannach Grazing Reserves have an average annual precipitation 
of approximately 16 inches, with a mean frost free period of 80 to 100 
days, while the Buck Mountain Grazing Reserve has an average annual 
precipitation of 20 inches with a 60 to 80 day frost free period. 
(PLATES IX and X). Monthly mean temperatures are above 50® for the five 
months May to September. Temperatures rise rapidly in April with the 
PLATE VII 
Pictorial views of Rannach Provincial Grazing Reserve 
A. Aerial view looking westward over old fields, recent 
clearing and bushland from point A (Refer PLATE VIII) 
B. Looking northward over wet (breeding) pasture from 
point B (Refer PLATE VIII) 
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summer peak heat period around the end of July, with typical highs of 
75®, then decreasing until October when they drop off rapidly (Alberta 
Industry & Resources, 1968). Differences in elevation were not 
considered significant since all the study sites ranged betxv^een 2,200 
and 2,500 feet above sea level. 
Selection and Weighing of Cattle 
In planning the study, random samples consisting of 16 head each 
of yearling steers, yearling unbred heifers, sucking calves, and their 
respective dams were to be randomly selected when they were entered at 
each of the three Grazing Reserves at the- opening of each grazing season. 
To ensure that losses of any kind would not reduce the samples below 
16 head, it was decided to select a few head more in each category. 
Based on the experience of 1965 and 1966, in 1967 it was decided to use 
20 head samples. 
The cattle for the samples were selected from as many owners as 
practical to minimize bias from management, genetical and environmental 
factors, and to represent the best cross-section of the cattle grazed 
on each Grazing Reserve, and were randomly selected when they came off-
truck upon delivery to each Grazing Reserve. They were run through the 
chutes where they were ear tagged with both the Grazing Reserve's Kurl^lok 
tag and with a Visa tag for easier identification. All ear tag numbers, 
as well as descriptions of the individual animals, were recorded. 
In 1965, following tagging, the cattle were weighed, held in the 
corrals overnight without feed or water, and reweighed the following 
morning to obtain the shrunk weights, following which they were placed on 
their respective pastures with the rest of the cattle. In 1966 and in 
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subsequent years, the cattle were weighed only on the day of entry. 
Their shrunk weight was calculated, the reasons for which are discussed 
later in this section. 
On the Minburn Grazing Reserve, the steer pastures, comprising 
both tame forage and native prairie forage, provided an opportunity to 
study the summer growth rates of the steers. 
Every 28 days after entry, the entire steer herd was rounded up, 
the steers on test were cut out, weighed in the evening, held overnight 
without feed or water, and reweighed the following morning to obtain the 
shrunk weight, after which they were returned to the herd. 
In the fall, all of the cattle were rounded up and brought to the 
corrals, where the owners separated them into individual pens according 
to ownership, from where they were immediately trucked home. During the 
process of separation, the cattle on test were cut out of the herd and 
weighed. Since it would not be possible to hold any of the cattle 
overnight to obtain a shrunk weight, it was decided to calculate the 
shrinkage, based on the average overnight shrinkage of all the cattle 
(excepting calves) entering the Reserve combined with that of the steers 
obtained during the seasoni 
For weighing, a Ferguson-Hanks Model 1200-B portable scale was 
used, capable of weighing up to 3,000 pounds by one pound graduations. 
Accuracy of the scale was established and its balance was regularly 
checked throughout all weighing operations. To ensure no error was made 
in reading the weight of an animal, the writer had a second party confirm 
all readings before they were recorded. 
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Shrinkage 
How to obtain the shrunk weights of the cattle being tested posed 
one of the major problems of this study. Although shrinkage is given 
consideration in all commercial livestock transactions, no specific 
figures or guidelines are available for its calculation. 
The most reliable information obtained was from a series of tests 
that were carried out at the Manyberries Experimental Station over a four 
year period, (Manyberries Progress Report, 1937 - 1947) wherein cattle 
were corralled and held for 24 hour periods without feed or water. 
Weights were taken at 12 hour intervals to determine the actual shrinkage. 
Reports on these tests, which served as guidelines in this study, are as 
follow: 
(1) Least shrink can be expected from three year old steers, followed 
by two year old steers and then yearlings. 
(2) There was no significant difference in the shrinkage of steers and 
heifers of the same age. 
(3) Three year old steers averaged 3.5% shrinkage for a 12 hour 
overnight period, and 7.4% for a 24 hour period, at the end of which 
they drank sufficient water to regain 90% of the 24 hour period. 
(4) Yearlings and two year olds made an average shrink of 4.5% for a 
12 hour overnight period and 9.4% for the 24 hour period. 
(5) Hot weather caused significantly more shrinkage than cooler weather. 
Shrinkage in July was approximately the same as in September, 
providing the temperature was the same at both times. 
In 1965, all cattle being tested were held overnight without feed 
or water to obtain their shrunk weight. 
Further review of the above procedure, together with questioning 
of the owners regarding management of the cattle prior to entry, indicated 
that the shrinkage obtained at entry could be misleading, since some 
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cattle were fed or watered, or both, immediately prior to being moved 
to the Reserve, whereas others had been given neither up to 24 hours 
before being moved. In addition, some patrons complained upon learning 
of the further overnight holding period. It was therefore decided after 
the first year that a calculated shrinkage at entry would be as accurate 
as holding the cattle overnight since neither facilities or time were 
available to hold them over, and reweigh on two or three consecutive 
days as would be most desirable. 
Since it was not possible to hold out-going cattle overnight, 
their shrunk weights on leaving the Reserves were calculated. In 1965 
they were calculated on the basis of the average overnight shrinkage of 
all cattle (excluding calves) on test entering the Grazing Reserves, 
combined with the average overnight shrinkage of the steers on test 
obtained during the periodic seasonal weighings. In 1966 and in 
subsequent years, the out-going shrunk weights were calculated on the 
basis of the average overnight shrinkages of the Minburn Provincial 
Grazing Reserve steers on test during the season. 
In 1965, calves were also weighed after being held overnight with 
their dams, but this only confirmed that they did not shrink under such 
conditions, so this procedure was discontinued. Calves were considered 
to be at full weight at all weighings. 
Stocking Rates 
Stocking rates for the Minburn and Rannach Grazing Reserves had 
been established by trial, using a 4 inch stubble height of brome and a 
2 inch stubble height for creeping red fescue as the criteria. The 
stocking rate for the newly opened Buck Mountain Grazing Reserve was not 
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a problem as the demand for grazing privileges had not necessitated 
stocking it in excess of the established zonal carrying capacity of 4.2 
acres per Animal Unit Month. 
Miscellaneous 
Exclosures were erected before the beginning of the 1965 grazing 
season on the native pasture of the Minburn Grazing Reserve and on the 
tame pasture of both Minburn and Rannach Grazing Reserves. At the close 
of the 1965 and 1966 grazing seasons, plots were clipped in all exclosures 
to obtain guides to total production of the pastures, along with a 
corresponding number of plots outside and adjacent to the exclosures to 
establish the degree of utilization. No effort was made to establish 
either the production or the utilization of the native bushland pastures, 
since this would have involved a study in itself on the food habits and 
preferences of cattle grazing on bushland pasture. For this type of 
pasture, only a record of general grazing habits, along with periodic 
checks on species utilized was maintained. 
Clippings for chemical analysis were taken of the forage on the 
three Grazing Reserves in the early season, mid-season and late season 
of growth to establish the nutritive value in each period. Soil samples 
were also taken to attempt to ascertain any soil nutrient deficiencies 
that might have a bearing on the forage production or the nutritive 
quality of the forage. Precipitation data was recorded throughout the 
grazing season on each Reserve. 
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RESULTS AND OBSERVATIONS 
Presented in this section are the results of the study, together 
with reports and observations on the collateral factors which were 
considered relevant to it, all of which are further discussed under 
Discussion of Results and Conclusions. 
Soils Analysis 
In 1965, personnel of the Soil Research Station, Vegreville, 
Alberta, carried out tests on the soils of the Rannach Provincial Grazing 
Reserve at four locations in an attempt to ascertain the reasons for its 
apparently low productivity. Chemical analysis (Table II) indicated all 
areas to be low specifically in organic material and nitrogen in contrast 
to a highly productive soil. 
Table II. Chemical analysis of Rannach Provincial Grazing Reserve soils 
as reported by the Soil Research Station, Vegreville, Alberta - 1965 
Organic Total Acid Exchangeable Cations 
Matter N Soluble P meg/100 gms. 
Area pH % % (p. p.m.) Ca Mg Na K C C:N 
A 6.6 1.95 0.13 22 9.3 0.6 0.08 0.30 1.13 8.69 
B 6.7 1.36 0.11 8 9.7 1.1 0.12 0.24 0.79 7.18 
C 6.4 1.66 0.11 17 9.9 1.5 0.12 0.48 0.96 8.72 
D 6.3 2.28 0.17 8 12.3 1.6 0.16 0.36 1.32 7.76 
Deep Camrose loam (a productive soil) 
6.7 7.45 0.48 12 21.8 5.9 0.24 0.74 9.00 9.00 
In 1966, soil samples were collected from the three study sites for 
analysis by the Agricultural Soil and Feed Testing Laboratory. Results 
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of this analysis, presented in Table III, show a low nitrogen content 
for all sites. Under optimum conditions these soils should normally 
have 10 to 15 pounds of available nitrogen and about 20 pounds of 
available phosphorous per acre. Interpretation of this table should 
be made on this basis. 
Table III. Chemical analysis of Provincial Grazing Reserve soils as 
reported by The Agricultural Soil & Feed Testing Laboratory - 1966 
Organic N P K 
PGR pH Matter lbs/acre lbs/acre lbs/acre 
Buck Mountain 6.5 low 1 181^ 449 
Minburn 6.3 medium+ 3 12 642 
Rannach 6.7 low+ 2 31 485 
^ This is a high phosphorous level, but is common to newly broken land 
in west central Alberta. 
Precipitation Records 
Rain gauges were set up at the headquarters of the three study 
sites. The amount of summer precipitation and the dates that it occurred 
were recorded by the Pasture Managers, as presented in Table IV, for 1965 
and 1966. Precipitation was not recorded in 1967 due to circumstances 
beyond the control of this investigation. 
The average annual precipitation for the thirty year period, 1931 
to 1960, is presented in Table V as reported by Meteorological Branch 
Weather Stations located in the general regions of the study sites. 
Forage Production and Analysis 
Forage production on the ungrazed exclosure plots on the tame 
pastures of the Minburn and Rannach Provincial Grazing Reserves, and on 
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Table IV. Precipitation recorded at the Buck Mountain, Minburn and 
Rannach Provincial Grazing Reserves from May to September, 1965 - 1966 
PGR Year Month 
5 Month 
May June July Aug. Sept. Total 
Buck Mountain 1965 1.07" 7.22" 5.08" 4.30" 4.01" 21.68" 
1966 1.40" 3.35" 2.87" * 0.33" 7.95* 
Minburn 1965 3.23" 11.31" 2.34" 2.91" 1.75" 21.53" 
1966 1.40" 0.79" 2.24" 5.10" 0.97" 10.54" 
Rannach 1965 0.95" 4.60" 3.57" 2.54" 1.00" 12.66" 
1966 0.94" 0.20" 1.04" 5.45" 0.22" 7.85" 
^ Rain gauge was upset and precipitation for August was not included, but 
would be equal to or higher than that recorded at the other two sites. 
the native grassland of the Minburn Provincial Grazing Reserve was 
calculated for 1965 and 1966, using the circular .96 square foot plot 
method (Brown, 1954). The calculated production figures for the various 
pastures are presented in Table VI. 
During the 1966 grazing season, the coi-js broke into and grazed the 
exclosures on the wet pasture of the Minburn Provincial Grazing Reserve. 
No attempt was made to establish the volume of forage produced on 
the bushland pasture of the Buck Mountain Provincial Grazing Reserve, or 
on the woodland pastures of the other two study sites. 
Composition of the tame forage on the Minburn and Rannach 
Provincial Grazing Reserves was estimated by ocular survey to be in the 
proportions as presented in Table VII. 
Forage samples were collected from the three study sites during 
the early (June - July), mid-season (August) and late (September -
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October) stages of growth* These were submitted to the Agricultural 
Soil and Feed Testing Laboratory for chemical analysis to determine the 
quality of the forage produced on each Provincial Grazing Reserve, and 
to determine the variation of quality during the growing season. 
Table VIII presents the results of the analysis. 
In 1965, forage samples were collected from each pasture on the 
Minburn and Rannach Provincial Grazing Reserves, but in 1966 only 
composite samples from each Reserve were taken. Table VIII also includes 
the results of the analysis of a sample of rough fescue and of a sample of 
1 
good "prairie wool" hay that was processed near the Minburn Provincial 
Grazing Reserve. 
Grazing Habits and Forage Preferences 
Observations were maintained on the general grazing habits of the 
cattle on each Reserve and are summarized as follow: 
1. On the Minburn Provincial Grazing Reserve, the cattle tended to 
graze the tame forage from spring until late summer, when their 
preference changed to the native grassland forage. 
2. On the Rannach Provincial Grazing Reserve, the cattle indicated 
preference for the tame forage at all times, and utilized the 
wooded areas only when forced to do so. 
3. Fall grazing of tame pasture of mixed species showed high preference 
for creeping red fescue. 
4. Yearling cattle tended to be restless, and wandered continually, 
whereas older cows settled into a specific grazing pattern. 
1 
"Prairie wool" is a term often heard to denote the cumulative 
growth on native grassland, whose species composition varies with the 
locale, ranging from rough fescue alone to conglomerate mixtures of 
prairie grassland species including rough fescue, wheat grasses, June 
grass, blue grama and thread-leaved sedge. The sample tested comprised 
a mixture of such species. 
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Table V. 30 Year average of precipitation, 1931 - 1960, at five 
locations in Alberta, adapted from Temperature & Precipitation Tables 
for the Prairie Provinces, 1967 
1 2 3 4 5 
Month Edmonton Calmar Wetaskiwin Ranfurly Vermilion 
May 1.83" 2.06" 1.74" 1.51" 1.17" 
June 3.15" 3.21" 3.06" 2.63" 2.30" 
July 3.34" 3.43" 3.14" 2.84" 2.58" 
August 2.55" 2.69" 2.50"^ 2.88" 3.04" 
September 1.35" 1.65" 1.54" 1.72" 1.53" 
Total 
5 Months 12.22" 13.04" 11.98" 11.58" 10.62" 
Total 
Annual 18.64" 19.16" 18.27" 17.33" 15.76" 
1. Edmonton is located centrally relative to study sites. 
2. Calmar is located 40 miles northwest of the Buck Mountain 
Provincial Grazing Reserve. 
3. Wetaskiwin is located 65 miles east of the Buck Mountain 
Provincial Grazing Reserve. 
4. Ranfurly is located 30 miles northwest of the Minburn 
Provincial Grazing Reserve. 
5. Vermilion is located 25 miles northeast of the Minburn 
Provincial Grazing Reserve. 
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Table VI. Forage production on the Minburn and Rannach Provincial 
Grazing Reserves, 1965 - 1966 
Calculated 
Forage 
1 Production 
PGR Year Pasture Type of Forage (lbs/acre) 
Minburn 1965 steer native grass 1962 
steer tame grass 2650 
dry native grass 2512 
dry tame grass 1881 
wet native grass 2216 
wet tame grass 2325 
1966 steer native grass 1758 
steer tame grass 2187 
dry native grass 1433 
dry tame grass 2108 
wet — 
Rannach 1965 steer tame grass 1400 
dry tame grass 2043 
x^^et tame grass 1175 
1966 steer tame grass 1800 
dry tame grass 1805 
wet tame grass 3040 
^ Cattle broke into exclosures and grazed the plots. 
Production could not be determined. 
1 
Reserves are divided into pastures as follow: 
Steer pastures for steers only, Dry pastures for non-breeding stock 
with or without calves and Wet pastures for breeding stock with or 
without calves. 
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Table VII. Species composition of the tame pastures on the Minburn and 
Rannach Provincial Grazing Reserves 
Minburn PGR 
Steer pasture: Smooth brome 80% 
Creeping red fescue 20% 
Dry pasture: Smooth brome 100% 
Wet pasture: Smooth brome 100% 
Rannach PGR 
Steer pasture: Smooth brome 65% 
Creeping red fescue 33% 
Miscellaneous grasses 2% 
Dry pasture: Smooth brome 45% 
Creeping red fescue 45% 
Blue grass species 10% 
Wet pasture: Smooth brome 85% 
Creeping red fescue 10% 
Blue grass species 5% 
Table VIII. Chemical analysis of forage from the Buck Mountain, Minburn and Rannach Provincial 
Grazing Reserves, 1965 - 1966, as reported by the Agricultural Soil & Feed Testing Laboratory 
PGR Year Month Pasture 
Type of 
Forage 
Protein 
% 
Calcium 
% 
Phosphorous 
% 
Crud( 
Fibei 
% 
Buck Mountain 1965 Aug. Composite Native 11.5 0.92 0.29 32.6 
Sept. Composite Native 6.8 0.60 0.15 30.9 
Minburn 1965 June Composite Native 10.9 0.42 0.22 35.1 
Sept. Composite Native 6.7 0.41 0.13 38.2 
Oct. Steer Native 4.5 0.45 0.07 35.2 
Oct. Dry Native 4.8 0.48 0.07 35.6 
Oct. Wet Native 4.1 0.42 0.08 39.4 
Oct. Wet Rough Fescue 4.4 , 
i  
0.57 0.08 33.4 
1965 Aug. Composite Tame 
i  
8 . 2  0.43 0.13 32.7 
Sept. Composite Tame 6.5 0.39 0.13 33.8 
Oct. Steer Tame 3.9 0.33 0.05 35.2 
Oct. Dry Tame 4.0 0.40 0.05 36.7 
Oct. Wet Tame 3.5 0.40 0.06 36.4 
Rannach 1965 June Composite Tame 15.4 0.57 0.41 22.3 
Sept. Composite Tame 7.5 0.50 0.16 29.9 
Oct. Steer Tame 3.9 0.36 0.06 34.7 
Oct. Dry Tame 4.6 0.56 0.10 35.0 
Oct. Wet Tame 8.4 0.49 0.14 25.5 
Table VIII (continued) 
Crude 
Type of Protein Calcium Phosphorous Fiber 
PGR Year Month Pasture Forage % % % % 
Buck Mountain 
Minburn 
1966 
1966 
Rannach 
1966 
1966 
July 
Sept. 
Oct. 
June 
July 
Oct. 
Aug. 
June 
July 
Oct. 
July 
Sept. 
Oct. 
Composite Native 14.7 
Composite Native 14.6 
Composite Native 10.6 
Composite Native 8.0 
Composite Native 7.7 
Composite Native 6.2 
Prairie wool hay 7.0 
Composite Tame 
Composite Tame 
Composite Tame 
Composite Tame 
Composite Tame 
Composite Tame 
12.0  
9.0 
8.6 
7.5 
8 . 8  
8 . 0  
0.60 
0 . 8 2  
0.92 
0.42 
0.44 
0.59 
0.44 
0.52 
0.37 
0.52 
0.46 
0.55 
0.59 
0.24 
0 . 2 2  
0.16 
0.14 
0.12 
0.09 
0.12 
0.18 
0.14 
0.10 
0.18 
0.15 
0.12 
27.4 
27.5 
28.9 
33.9 
32.3 
33.0 
32.8 
29.1 
30.3 
29.4 
32.0 
2 8 . 6  
30.5 
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Mineral Consumption 
Iodized cobaltized salt was available at all times to all the 
cattle. Where feasible, loose salt was provided, otherwise it was 
provided in the form of blocks. Salt consumption varied, but was 
highest during seasons of lush growth resulting from high precipitation. 
Cattle mineral supplement, consisting of a 1:1 calcium -
phosphorous ratio (approximately 16% each) was provided. Consumption 
varied on each Provincial Grazing Reserve as follows: 
(1) Buck Mountain Provincial Grazing Reserve: Very little used at 
any time, with consumption remaining more or less uniform 
throughout each season. — 
(2) Minburn Provincial Grazing Reserve: The cattle refused to eat 
mineral supplement, even when mixed with the salt, until 
approximately the middle of August each year, after which the 
consumption was only moderate. 
(3) Rannach Provincial Grazing Reserve: Heavy consumption 
throughout the grazing season. 
Stocking Rates 
The stocking rates of the three study sites from 1965 to 1967 are 
presented in Table IX. 
In 1967, because of the development program on the Rannach 
Provincial Grazing Reserve, it was necessary to graze the steers and the 
wet cattle together, although it was realized that this could have a 
deleterious effect on the gains of the steers. On the Buck Mountain 
Provincial Grazing Reserve, the classes of cattle were grazed on different 
pastures each year according to demands for grazing privileges. 
Otherwise, the same class of cattle were grazed on the same pastures each 
year in a rotational system. 
The number of head in the samples, the dates of their entry and 
Table IX. Stocking rates on the Buck Mountain, Minburn and Rannach Provincial Grazing Reserves 
for 1965, 1966 and 1967 
Buck Mountain Minburn Rannach 
Wet Dry Steer Wet Dry Steer Wet Dry Steer 
Grazing Season (days) 116 116 111 154 150 150 145 142 142 
1 Total Head Grazed 404 362 278 702 547 344 322 639 373 
9 Total AUM's Grazed 1618 890 938 3510 1913 1440 1449 2393 1259 
6 Total Acreage Grazed 3520 4000 3360 7360 4120 1920 3360 5720 3360 
5 Acres/AIM 2.17 4.49 3.58 2.09 2.15 1.33 2.31 2.39 2.66 
Grazing Season (days) 126 127 120 152 151 151 138 141 139 
1 Total Head Grazed 140 412 563 747 558 358 332 651 360 
9 Total AUM's Grazed 560 1350 1689 3735 1827 1342 1494 2363 1215 
6 Total Acreage Grazed 3520 7360 5760 7360 4120 1920 3360 5720 3360 
6 Acres/AUM 6.28 5.45 3.41 1.97 2.25 1.43 2.24 2.42 2.76 
Grazing Season (days) 121 120 115 140 139 139 139 138 140 
1 Total Head Grazed 496 373 571 693 539 330 419 635 229 
9 Total AUM's Grazed 1938 711 1713 3118 1772 1114 1885 2353 773 
6 Total Acreage Grazed 7360 3520 5760 7360 4120 1920 6720* 5720 A 
7 Acres/AUM 3.79 4.95 3.36 2.36 2.32 1.72 2.52 2.43 2.52 
1. Total head grazed includes yearlings, calculated at .75 Animal Unit each. 
2. Pastures for each class changed annually to suit demand. 
^ Steers and wet stock grazed together in 1967 on Rannach Provincial Grazing Reserve to fit 
development plans without cutting back established allotments. 
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removal, and the number of days of grazing for each class of cattle 
tested on the three Grazing Reserves for the three year period as 
presented in Table X. 
Gains of Steers on the Minburn Provincial Grazing Reserve 
The average periodic gains and overnight shrinkages of the steers 
on test at the Minburn Provincial Grazing Reserve are presented in 
Table XI. 
In 1965, available labor and finances did not permit a round up 
of the steers between the fourth and final weigh periods to ascertain 
more exactly when the sharp decline in gains occurred. 
In 1967, a further complication arose when half the steers on 
test were taken home by their owners to be put in feed lots at the 
September weigh period as a consequence of the information provided by 
this investigation up to that time. Although the writer acknoxv^ledges 
the introduction of some degree of bias through the reduction of the 
sample, there was no alternative but to present the data obtained from 
the available sample. 
Shrinkages of Cattle on Test 
In 1965, it was found that sucking calves, if left with their 
dams, did not shrink from overnight holding even without feed or water. 
Therefore no shrinkage was attributed to them either on entering or 
leaving the Grazing Reserves. 
In 1965, all cattle on test at the three study sites were held 
overnight without feed or water to determine their shrinkages, the 
results of which are expressed in Table XII. 
Table X. Number of cattle weighed, dates of entry and removal of cattle and number of days grazed 
on the Buck Mountain, Minburn and Rannach Provincial Grazing Reserves for 1965, 1966 and 1967 
1965 
Buck Mountain 
1966 1967 1965 
Minburn 
1966 1967 1965 
Rannach 
1966 1967 
Steers 
No. of Head 16 18 19 16 19 10 17 16 18 
Entered June 5 May 31 June 6 May 23 May 18 May 30 May 26 May 25 May 24 
Removed Sept.25 Sept.29 Sept.29 Oct.21 Oct.17 Oct.17 Oct.15 Sept.12 Oct.12 
Days Grazed 111 120 115 150 151 139 142 139 140 
Heifers 
No. of Head 17 18 20 17 17 20 16 17 18 
Entered June 5 May 31 June 6 May 23 May 18 (May 30 May 26 May 25 May 24 
Removed Sept.30 Oct. 6 Oct. 5 Oct.21 Oct.17 'Oct.l7 Oct.15 Oct.14 Oct.10 
Days Grazed 116 127 120 150 151 139 142 141 138 
Calves 
No. of Head 16 17 20 13 17 20 15 16 15 
Entered June 6 June 1 June 6 May 23 May 18 May 31 May 26 May 26 May 25 
Removed Oct.l Oct. 6 Oct. 6 Oct.25 Oct.19 Oct.18 Oct.18 Oct.12 Oct.12 
Days Grazed 116 126 121 154 152 140 145 138 139 
Cows 
No. of Head 16 16 13 16 15 15 
Entered June 6 June 1 May 23 May 18 May 26 May 26 
Removed Oct. 1 Oct. 6 Oct.25 Oct.19 Oct.18 Oct.12 
Days Grazed 116 126 154 152 145 138 
Table XI. Periodic gains and shrinkages of steers on the Minburn Provincial Grazing Reserve 
for 1965, 1966 and 1967 
Weigh Period Entry 
May 
to 
June 
June 
to 
July 
July 
to 
August 
August 
to 
September 
September 
to 
October 
1 Days in Period 28 28 28 28 38 
9 Percent Shrinkage 2.8 3.3 3.5 2.6 3.6 3.139* 
6 Average Daily Gain (lbs) 2.35 1.96 2.42 2.35 .49 
5 Average Total Gain (lbs) —  — —  66 55 67 66 19 
1 Days in Period 28 28 28 28 24 13 
9 Percent Shrinkage 4.6 4.5 3.5 3.9 3.0 3.886* 
6 Average Daily Gain (lbs) 2.21 1.54 2.25 2.11 1.54 -.60 
6 Average Total Gain (lbs) 62 43 63 59 
1 
37 -8 
1 Days in Period ___ 28 28 28 28 27 
9 Percent Shrinkage 5.2 4.7 3.4 3.3 4.17* 
6 Average Daily Gain (lbs) 2.56 1.68 2.04 1.57 -.31 
7 Average Total Gain (lbs) 72 47 57 44 -8 
* Calculated shrinkage 
Ln 
Ln 
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Table XII. Percent shrinkage of cattle entering Buck Mountain, Minburn 
and Rannach Provincial Grazing Reserves - 1965 
Steers Heifers Cows 
Buck Mountain 3.0 3.6 4.0 
Minburn 2.8 2.9 4.2 
Rannach 2.5 2.5 3.1 
Average: 3.04% per head 
In 1965, the average shrinkage of the cattle entering the three 
Provincial Grazing Reserves, combined with the average shrinkage of the 
Minburn Provincial Grazing Reserve steers during the periodic seasonal 
weighings, was 3.14% per head. The shrunk weights of the cattle leaving 
the Reserves in 1965 were calculated on the basis of a shrinkage of 3.14%. 
After reviewing the results of the study for 1965, it was decided 
that the average shrinkage of the Minburn Provincial Grazing Reserve 
steers obtained from their periodic weighings provided a more accurate 
basis to calculate shrunk weights than did the shrinkages obtained from 
holding the cattle overnight at entry. 
The average shrinkages at the periodic weighings of the Minburn 
Provincial Grazing Reserve steers on test were 3.89% in 1966 and 4.17% 
in 1967, on which both incoming and outgoing shrunk weights of all the 
sample cattle were calculated. 
Initial and Final Weights of Cattle on Test 
The average initial and final weights of the cattle on test at the 
Buck Mountain, Minburn and Rannach Provincial Grazing Reserves for 1965 
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to 1967 are shown in Table XIII. 
Average Gains of Cattle on Test 
The average seasonal and daily gains per head for each class of 
cattle tested on the Buck Mountain, Minburn and Rannach Provincial 
Grazing Reserves are presented in Table XIV for 1965, 1966 and 1967. 
Gains of cows attracted very little interest since they 
constituted breeding stock. Their gains were considered only of 
importance in contributing to the subsequent calf crop, with the result 
that no further cow weights were taken after 1966. 
The weighted average seasonal and daily gains per head made by 
each class during the study period are presented for each Reserve in 
Table XV, while Table XVI presents the combined weighted average gains 
of each class for the three Reserves during the study period. 
Individual gains of all cattle tested are shown in Appendix V. 
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Table XIII. Initial and final average shrunk weights of cattle entering 
and leaving the Buck Mountain, Minburn and Rannach Provincial Grazing 
Reserves for 1965, 1966 and 1967 
Buck Mountain Minburn Rannach 
Initial Shrunk Weights (lbs) 
1965 Steers 492 542 499 
Heifers 468 470 493 
Calves 151 130 148 
Cows 811 888 834 
1966 Steers 524 561 458 
Heifers 486 501 489 
Calves 167 166 169 
Cows 862 906 849 
1967 Steers 599 458 542 
Heifers 523 508 473 
Calves 173 161 167 
Cows 
Final Shrunk Weights (lbs) 
1965 Steers 695 815 705 
Heifers 652 713 717 
Calves 368 403 386 
Cows 972 1026 1026 
1966 Steers 755 817 698 
Heifers 686 755 713 
Calves 441 470 456 
Cows 1023 1074 1003 
1967 Steers 788 656 701 
Heifers 713 722 679 
Calves 411 450 456 
Cows 
Table XIV. Average weight gains of cattle on the Buck Mountain, Minburn and Rannach Provincial 
Grazing Reserves for 1965, 1966 and 1967 
PGR Year 
Average Seasonal Gains (lbs) 
Steers Heifers Calves Cows 
Average Daily Gains (lbs) 
Steers Heifers Calves Cows 
Buck Mountain 1965 
1966 
1967 
203 
231 
189 
184 
200 
190 
217 
274 
238 
161 
161 
1.83 
1.92 
1.64 
1.58 
1.58 
1.58 
1.87 
2.18 
1.97 
1.39 
1.28 
Minburn 1965 
1966 
1967 
273 
256 
198 
243 
254 
214 
273 
304 
289 
138 
168 
1.82 
1.69 
1.42 
1.62 
1.68  
1.54 
1.78 
2 .00  
2 . 0 6  
0.90 
1.11 
Rannach 1965 
1966 
1967 
206 
240 
159 
224 
224 
206 
238 
287 
289 
192 
154 
1.45 
1.73 
1.14 
1.58 
1.59 
1.49 
1.64 
2 . 0 8  
2 . 0 8  
1.32 
1.12 
Ln 
VO 
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Table XV. Weighted average gains of cattle on the Buck Mountain, Minburn 
and Rannach Provincial Grazing Reserves for the three year period 1965, 
1966 and 1967 
PGR Steers Heifers Calves Cows* 
Average Weighted Seasonal Gains (lbs) 
Buck Mountain 207 191 243 161 
Minburn 249 236 290 155 
Rannach 200 218 272 173 
Average Weighted Daily Gains (lbs) 
Buck Mountain 1.80 1.58 2.01 1.33 
Minburn 1.68 1.61 1.96 1.01 
Rannach 1.43 1.55 1.93 1.22 
^ Figures represent data for 1965 and 1966 only 
Table XVI. Weighted average gains of cattle on three Central Alberta Provincial Grazing Reserves 
for 1965, 1966 and 1967 
Class of 
Cattle 
No» of Head 
Sampled 
Total 
Gains 
(lbs) 
Total Days 
Grazed 
Average Seasonal 
Gains Per Head 
(lbs) 
Average Daily 
Gains Per Head 
(lbs) 
Yearling 
Steers 
Yearling 
Unbred 
Heifers 
Sucking 
Calves 
Cows* 
149 
160 
149 
91 
32413 
34357 
39884 
14824 
19938 
21708 
20272 
12551 
218 
215 
268 
I 
163 
1.63 
1.58 
1.97 
1.12 
* Figures represent data for 1965 and 1966 only 
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DISCUSSION AND CONCLUSIONS 
Soil nitrogen tends to encourage aboveground vegetative growth, 
and its availability can vary with the time of year and with cropping 
history (Buckman and Brady, 1960). However, the low available nitrogen 
content of the soils of the three study sites, as shown by chemical 
analysis (Table III), was recognized as a limiting factor in the 
quantity and quality of the forage produced, and one which would 
intensify with continued production. Although a legume had been included 
in the forage of the seeded pastures, the application of nitrogen 
fertilizers was programmed to compensate for the deficiency. 
The long term precipitation records for the study site regions 
show that approximately two thirds of the annual precipitation occurs 
from May to September during the growing season (Table V). Although 
summer recordings of precipitation at the Reserves showed considerable 
variations each year from the long term averages, (Table IV) its 
seasonal distribution and quantity was adequate to promote good 
vegetative growth. The Meteorological Bureau of the Federal Department 
of Transport have now installed official weather recording equipment at 
the three study site headquarters so that it is anticipated that more 
exact records can be maintained, which may enable precipitation to be 
correlated with forage production in the future, and thus with 
carrying capacity. 
Total herbage production on the Minburn Provincial Grazing 
Reserve was indicated to be about 1 ton per acre on the native grassland 
and 11/4 tons per acre on the tame pastures, while the tame pastures of 
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the Rannach Provincial Grazing Reserve produced about 1 ton per acre 
(Table VI), which provided basic guidelines to proper stocking rates. 
In the woodland pastures no attempt was made to ascertain what species 
constituted forage, or how much forage was either produced or utilized. 
Analysis of forage samples (Table VIII) indicated a high protein 
content in the early stages of growth on all Provincial Grazing Reserves, 
with a declining trend as the season advanced, indicating that the 
maximum benefit from grazing will be attained by early September. The 
quality of the forage produced by the bushland pasture of the Buck 
Mountain Provincial Grazing Reserve rated higher than the tame forage of 
the others, but its production lasted only during the active growing 
season. The analysis of the forage samples from the three study sites 
compare favorably with the averages of the analysis of 754 samples of 
grass hay completed by the Agricultural Soil and Feed Testing Laboratory 
between February 7, 1958 and June 30, 1967, (Agricultural Soil and Feed 
Testing Laboratory Summaries, 1958 - 1967), the results of which are as 
follow: Protein - 7.8%; Calcium - 0.34%; Phosphorous - 0.13%; Crude 
fiber - 31.8%. 
Consumption of mineral supplement on each Provincial Grazing 
Reserve varied in a pattern that appeared to complement the change in 
forage quality of that Provincial Grazing Reserve. Mineral intake 
especially at the start of each season, would be influenced by the 
owners' winter feeding practices, of which information was not available. 
The seasonal growth pattern of the Minburn Provincial Grazing 
Reserve yearling steers is depicted by the graphs shown in PLATES XI 
and XII, indicating a relatively uniform rate of gain throughout the 
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season until early in September, after which the rate of gain declined 
rapidly until a loss in weight occurred around mid-October (Table XI). 
The sharp decline in gains recorded for the second weight period on 
pasture each year is unexplained, although Sarvis (1941) stated that 
cattle in the spring take on a "fill'^ that appears as gains. If this 
were true for the cattle tested, it should appear as a pseudo gain that 
would be higher than the true gain for the first weigh period. 
The data presented indicates that the steers tested on the Minburn 
Provincial Grazing Reserve made approximately 90% of their total seasonal 
gain by early September each year at an average daily rate of 2.09 pounds. 
It required 80% of the grazing season (4 months of the 5 month period) to 
put on this gain. Thereafter, until the end of the grazing season, the 
rate of gain declined to give an average daily gain for the season of 
1.68 pounds per head. 
It is assumed that the growth pattern of all yearling steers, 
yearling heifers and calves would parallel that of the Minburn Provincial 
Grazing Reserve yearling steers so that the optimum gains of these three 
classes are attained by early September annually. Whether to leave 
market cattle of these classes on pasture or put them in feed lots 
becomes the owner's decision, although the results of this study 
indicate that early transfer from pasture to feed lots is essential to 
maintain the greatest rate of gain. 
The average gains of the classes of cattle tested on the Buck 
Mountain, Minburn and Rannach Provincial Grazing Reserves for 1965, 1966 
and 1967, presented in Table XIV, show that calves make the highest rate 
of gain, that steers usually make the next highest rate, and that cows 
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with calves at foot put on a fair gain over the summer. 
As has been previously mentioned, the gains of cows were not 
accorded any degree of importance, other than to establish that they did 
gain while on pasture. Investigations in this field were discontinued 
after 1966. 
The writer acknowledges the possibility of bias in the gains of 
the Rannach Provincial Grazing Reserve steers in 1967, when circumstances 
forced their co-grazing with the wet herd. However, it is noted that the 
gains of all steers tested in 1967 were lower than in the other two years. 
The combined weighted average gains for the three Reserves made by 
yearling steers, yearling heifers, sucking calves and their respective 
dams from 1965 through 1967 are presented in Table XV, and indicate the 
average gains that may be expected by the various classes of cattle grazed 
on Central Alberta pastures. 
No attempt is made at this time to explain why the Rannach 
Provincial Grazing Reserve produced the lowest gains of the three Reserves. 
Extending the fall grazing season on the Minburn Provincial Grazing 
Reserve thereby included a period of low gains, thus reducing the overall 
rate. Gains obtained on these tests compare favorably with the gains 
determined by other investigations which were presented in the Literature 
Review of this report. 
Using steers as the basis of comparison during the study, the 
Buck Mountain Provincial Grazing Reserve produced 19.8 pounds of beef per 
acre, the Minburn Provincial Grazing Reserve produced 44.1 pounds per acre 
and the Rannach Provincial Grazing Reserve produced 23.0 pounds per acre. 
Gross revenue returned to the government from grazing dues amounted to 
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63<: per acre from the Buck Mountain Provincial Grazing Reserve, $1,42 
per acre from the Minburn Provincial Grazing Reserve and 82o per acre 
from the Rannach Provincial Grazing Reserve, 
The differences in production and revenue are attributed primarily 
to the degree of range improvement on each Reserve. Further range 
improvement would permit both an increase to graziers in total beef 
production and an increase to the government in gross revenue from 
grazing dues. It has been estimated that 1350 head of stock (excluding 
calves) must be grazed on a Provincial Grazing Reserve to provide 
sufficient revenue to meet total operating expenses. Further increases 
in the number of cattle grazed on a Provincial Grazing Reserve results 
in substantially higher revenue with only small increases in operational 
costs. 
Based on the average weighted gains of cattle presented in 
Table XV, and using an average selling price of 25 cents per pound, the 
increase in value per steer on the Buck Mountain, Minburn and Rannach 
Provincial Grazing Reserves would be $51.75, $62.25 and $50.00 
respectively. Pasture costs to obtain this gain would be $6.40, $8.00 
and $7.20 per head, leaving $45.35, $54.25 and $42.80 per head on the 
three Reserves respectively to cover costs other than grazing fees and 
to pay a net profit to the o\<mers. It is estimated that, if the steers 
were purchased in the spring and sold off pasture in the fall, an owner 
could make a net profit on his investment of approximately 19% on the 
Buck Mountain Provincial Grazing Reserve, 25% on the Minburn 
Provincial Grazing Reserve and 17% on the Rannach Provincial Grazing 
Reserve. 
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Yearling heifers would generally provide slightly lower returns. 
Cow-calf operations are subjected to many influencing factors which 
substantially reduce profits, (Hackett, 1966), and no attempt is made in 
this report to estimate the profit that may be made in this type of 
enterprise. 
Conclusions 
1. On Central Alberta Provincial Grazing Reserves, cattle may be expected 
to make average seasonal gains as follow: yearling steers: 218 
pounds; yearling unbred heifers: 215 pounds; sucking calves: 268 
pounds; cows: 163 pounds. The same classes of cattle may be expected 
to make average daily gains of 1.63, 1.58, 1.97 and 1.12 pounds 
respectively. 
2. Yearling steers on the Minburn Provincial Grazing Reserve can be 
expected to gain at a uniform rate (approximately 2 pounds daily) 
from the beginning of the grazing season until early September, when 
a sharp decline in gains began that changed to a loss by October. 
3. Yearling steers may be expected to make average seasonal gains per 
head of 207 pounds on the Buck Mountain Provincial Grazing Reserve, 
249 pounds on the Minburn Provincial Grazing Reserve and 200 pounds 
on the Rannach Provincial Grazing Reserve with average daily gains 
per head of 1.80 pounds, 1.68 pounds and 1.43 pounds respectively. 
4. Yearling unbred heifers may be expected to make average seasonal gains 
per head of 191 pounds on the Buck Mountain Provincial Grazing Reserve, 
236 pounds on the Minburn Provincial Grazing Reserve and 218 pounds 
on the Rannach Provincial Grazing Reserve, with average daily gains 
per head of 1.58 pounds, 1.61 pounds and 1.55 pounds respectively. 
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5. Sucking calves may be expected to make average seasonal gains per 
head of 243 pounds on the Buck Mountain Provincial Grazing Reserve, 
290 pounds on the Minburn Provincial Grazing Reserve and 272 pounds 
on the Rannach Provincial Grazing Reserve, with average daily gains 
of 2.01 pounds, 1.96 pounds and 1.93 pounds respectively. 
6. Cows may be expected to make average seasonal gains per head of 161 
pounds on the Buck Mountain Provincial Grazing Reserve, 155 pounds on 
the Minburn Provincial Grazing Reserve and 173 pounds on the Rannach 
Provincial Grazing Reserve, with average daily gains per head of 1.33 
pounds, 1.01 pounds and 1.22 pounds respectively. 
7. The bushland pasture of the Buck Mountain Provincial Grazing Reserve 
produced daily gains comparable to those produced by tame pasture on 
the other study sites, but the bushland pasture had a shorter grazing 
season and a lower carrying capacity. 
8. The highest gains for the study period were made by calves. Yearling 
steers made slightly higher gains than yearling unbred heifers during 
this period. 
9. Statistical analysis was carried out to compute the standard deviation 
and the standard error of the means of the average weight gains of the 
cattle sampled on the three study sites, the results of which are 
listed in Appendix IV. 
The results of this study as reported to date may serve as 
guidelines to cattle producers and Administrators of the Provincial 
Grazing Reserve program, and will answer many of the questions regarding 
the gains made by cattle that are grazed on the Provincial Grazing 
Reserves. These gains may also be considered applicable to pasture lands 
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of Central Alberta, both from improved and bushland pastures that are 
comparable to the study sites, thus providing pertinent information to 
the graziers of such lands. 
It is planned to continue the study, and to expand it to include 
Provincial Grazing Reserves located in other areas of Central Alberta 
and in Northern Alberta, where x>7eight gain data is a significant factor 
in either production or management. 
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SOILS MAP OF ALBERTA 
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CLIMATE—Semi-arid, characterized by 
an average annual precipitation of I  I  to 
13 Inches, frequent drought, high evap­
oration and frequent hot dry winds. 
VEGETATION—Short grass prairie. 
SOIL PROFILE—In the normal profile 
the surface horizon (Ah) Is about 5 
inches deep and brown In color. The 
B horizon is commonly brownish In color 
and the lime horizon (CIc) Is found at 
depths averaging 16 inches below the 
surface. The parent material (C) is 
found at depths of 14 to 24 inches. In 
the other zones this horizon occurs at 
greater depths. 
FERTILITY — Moisture is the principal 
l imiting factor In crop production. Soils 
in this zone are relatively low in nitro­
gen and phosphorus and under irriga­
tion or In a wet year respond to 
fertil izers supplying these elements. 
LAND USE—Only the most favorable 
soil types can be considered arable. 
Most of the area Is desirable for ranch­
ing. Where farmed, wheat is the princi­
pal crop grown. Cropping practices 
must provide for moisture conservation 
and control of soil drifting. The long 
frost-free period makes this zone a 
desirable area for the development of 
irrigation. 
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CLIMATE — The average annual pre­
cipitation Is 13 to 15 Inches, and there 
are less frequent droughts than in the 
Brown soil zone. Fairly high evaporation 
and hot dry winds are added character­
istics. 
VEGETATION — Chiefly mixed grass 
prairie. The grass makes a denser cover 
and taller growth than In the Brown 
soil zone. 
SOIL PROFILE—In the normal profile 
the surface horizon (Ah) averages about 
7 Inches in depth and is dark brown In 
color. The B horizon is brownish in color 
and the lime horizon (Ck) is found 
usually at depths of 18 to 24 inches 
below the surface. In this zone as In 
other zones, the B horizon, having re­
ceived some finer materials from the A, 
is usually somewhat finer textured and 
more compact than the A horizon. 
FERTILITY—Moisture continues to be the 
principal l imiting factor In crop pro­
duction. Soils In this zone are relatively 
low In nitrogen, phosphorus and or­
ganic matter, but are higher In these 
constituents than soils of the Brown soil 
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CLIMATE—Annual precipitation aver­
ages between 17 and 19 inches and 
droughts are rare. Evaporation is lower 
and hot winds less frequent than in the 
previous zones. 
VEGETATION — Grassland which has 
been partially invaded by woodlands 
(mainly deciduous trees), often referred 
to as a parkland. 
SOIL PROFILE—The normal profile has 
a black to very dark brown surface 
horizon (Ah) that averages 12 to 14 
inches in depth. The more compact B 
horizon is brown to dark brown, and the 
lime horizon (Ck) is usually found at 24 
to 40 inches below the surface. 
FERTILITY—Soils in this zone are the 
most ferti le in the province and they 
have, in the surface foot, 3 to 4 times 
as much nitrogen and organic matter 
as there is in the average Brown or Grey 
Wooded soil.  Every precaution should 
be taken to see that they are not 
allowed to deteriorate. The use of fer­
ti l izer to replenish the supply of avail­
able nitrogen and phosphorus is usually 
a good investment. 
LAND USE—A high percentage of the 
zone is arable. Wheat of fairly good 
quality can be grown, but mixed farm­
ing, including the use of crop rotations 
and fertil izers is desirable from the 
standpoint of both profit and perman­
ence. 
DARK GREY AND 
DARK CREY WOODED 
CLIMATE—Annual precipitation aver­
ages from 12 inches in the northern 
section to about 20 inches in the south­
ern. Evaporation is lower than in the 
previous zones, 
VEGETATION — Mainly woodland in 
which the tree growth Is frequently 
denser and has more evergreens than In 
the Black zone. 
SOIL PROFILE — Generally variable, 
ranging from nearly black to grey. The 
surface horizon consists of a thin layer 
of semi-decomposed leaf l itter (L-H)i 
which may be absent in burned over 
areas, underlain by a mineral horizon 
that can usually be divided into two 
parts. The upper part (Ah) may be 
black, grey black, or dark brown. The 
lower part (Ahe or Ae) is frequently 
somewhat leached of organic matter and 
considerably greyer than the Ah. The 
total depth of these surface horizons 
averages about 10 to 12 inches. The B 
horizons are generally dark brown in 
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is usually somewhat "finer textured and 
more compact than the A horizon. 
FERTILITY—Moisture continues to be the 
principal l imiting factor in crop pro­
duction. Soils in this zone are relatively 
low in nitrogen, phosphorus and or­
ganic matter, but are higher in these 
constituents than soils of the Brown soil 
zone. Periodic applications of ferti l izer 
are recommended. 
LAND USE—Only the better soil types 
can be considered arable. The remainder 
generally is good pasture land. Wheat 
is grown almost to the exclusion of all  
other crops. Cropping practices must 
provide for conservation of moisture and 
control of soil drifting. Good quality 
wheat is grown in this and the other 
grassland zones. 
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CLIMATE—Annual precipitation aver­
ages between 14 and 17 Inches. The 
higher rainfall is in the southern part of 
the province where there is a corres­
pondingly higher evaporation. Droughts 
occur only occasionally. 
VEGETATION—Grassland in which bluffs 
of trees are found in places where mois­
ture conditions are more favorable. 
SOIL PROFILE—The normal profile has 
an Ah horizon that averages about 10 
inches in depth and which in its upper 
3 to 6 Inches Is black In color. The re­
mainder is usually dark brown. The B 
horizon is usually brown to dark brown 
and the lime horizon (Ck) is found at 
depths of 20 to 30 Inches below the 
surface. Generally the depth to the lime 
layer is considered as Indicative of the 
efficiency of rain penetration. 
FERTILITY—Soils in this zone may be 
fairly well supplied with nitrogen and 
organic matter but are usually deficient 
in phosphorus. In any zone exhaustive 
cropping depletes the soil 's native nu­
trient supply and fibre. Good soil man­
agement, Involving crop rotations and 
the use of ferti l izers, Is essential for the 
adequate replacement of depleted plant 
nutrients and the maintenance of or­
ganic matter. 
LAND USE—A greater number of soil 
types can be considered arable than In 
the Brown soil zone. Wheat Is the prin­
cipal crop grown, but considerably more 
diversification is possible and should be 
practised to maintain soil ferti l ity. The 
non-arable land is generally very good 
pasture. 
DOMINANTLY SOLONETZIC SOILS 
Clay pan soils developed on saline 
parent materials. 
DOMINANTLY ORGANIC SOILS 
Poorly drained soils with a thick accumu­
lation of peat. 
LOCATION OF SURVEYED 
AREAS FOR WHICH SOIL 
REPORTS AND MAPS HAVE 
BEEN PUBLISHED 
' I .  Macleod sheet 
' 2.  Medicine Hat sheet 
' 3. Sounding Creek sheet 
' 4. St. Ann sheet 
'  5. Dunvegan sheet 
'  6. Peace River, High Prairie 
Sturgeon Lake area 
'  7. Rainy Hills sheet 
'  8. Sullivan Lake area 
9. Lethbridge and Plncher Creek sheets 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
I  sheets 
Milk River sheet ^ 
Blackfoot and Calgary sheets 
Rosebud and Banff sheets 
Vermilion and Wainwright sheets 
Peace Hills sheet 
Rycroft and Watino sheets 
Red Deer sheet 
High Prairie and McLennan sheets 
Grande Prairie and Sturgeon Lake sheets 
19. Rocky Mountain House sheet 
20. Beaverlodge and Blueberry Mounta 
21. Edmonton sheet 
22. St. Mary and Milk Rivers Development area 
lA] Preliminary 58-1, (B) Preliminary 59-1, 
(C) Preliminary 60-1, (D) Preliminary 61-1, 
(E) Preliminary 62-1 
•Reports for areas I to 8 inclusive are out of print but may 
on loan from the Extension Library, University of Albert< 
Reports for areas 9 to 22 Inclusive can be obtained from 
ment of Extension, and the preliminary reports from th"e Rest 
of Alberta, University of Alberta, Edmonton. 
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somewhat leached ot organic maTier ana 
considerably greyer than the Ah. The 
total depth of these surface horizons 
averages about 10 to 12 inches. The B 
horizons are generally dark brown in 
color and lime is found at depths of 
about 30 to 50 inches. 
FERTILITY—These soils are usually not 
as rich as those of the Black zone. Leach­
ing of the surface horizons has resulted 
In the loss of some plant nutrients. 
Nitrogen, phosphorus, and sometimes 
sulphur may be deficient. 
LAND USE—A system of mixed farming 
that includes legumes and grasses in the 
crop rotation, supplemented with appli­
cations of ferti l izer when required, 
should be practised for best results. 
G R E Y  W O O D E D  
CLIMATE—Annual precipitation aver­
ages from about 12 Inches In the north­
ern sections to about 20 Inches In the 
southern. This is accompanied by cooler 
temperatures, lower evaporation, and 
shorter growing seasons than those of 
the previous zones. 
VEGETATION—A mixed deciduous and 
evergreen woodland In which moss bogs 
(muskegs) and sedge bogs are of com­
mon occurrence. 
SOIL PROFILE—These soils have de­
veloped under humid soil moisture con­
ditions. The surface horizon consists of 
semi-decomposed leaf l itter (L-H) that 
may be absent If  the area has been 
burned over; a thin (sometimes absent) 
Ah horizon that may be grey black, 
brown or grey brown, and a severely 
leached and platy, greyish Ae horizon, 
whose depth will  average about 6 to 
8 inches. The B horizons are finer tex­
tured, compact, and often darker in 
color than the A. The depth to lime Is 
quite variable, often ranging from 30 
to 50 Inches. 
FERTILITY—Soils In this zone are rela­
tively less ferti le because of leaching. 
They are usually deficient In nitrogen, 
phosphorus, organic matter, and some­
times in sulphur. 
LAND USE—Mixed farming in which 
legumes, hays and coarse grains are the 
most desirable crops. Rotations Including 
legumes and grasses, supplemented with 
fertil izers, have given the most satis­
factory results. 
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BROWN WOODED AND ACID BROWN WOODED 
(Preliminary outline subject to further study.) 
AREA NOT EXPLORED BY SOIL SURVEY 
Believed to have Grey Wooded, other Podzolic 
soils and Organic Soils. 
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HISTORY OF GRAZING IN ALBERTA 
Before the arrival of the white man, buffalo in countless numbers 
roamed the prairies and woodlands of Central North America, ranging from 
Mexico to Great Slave Lake and from east of the Mississippi to the 
Rockies, (Allen, 1954). The great herds were constantly on the move from 
one region to another, grazing the native forage in an elementary 
rotational system as they travelled. To many tribes of Indians they were 
the major source of food, clothing and shelter until the early 1800's. 
Until the nineteenth century the nations of both Canada and the 
United States extended only a short distance westward from the Atlantic 
coast, leaving the remainder of the continent as a vast unexplored 
wilderness. In 1783, the Treaty of Paris set an ambiguous boundary 
between Canada and the United States as far west as the Mississippi River. 
Following the United States' purchase of Louisiana from France in 1803, 
the Canadian - United States border was established in 1818 along the 
49th parallel as far west as the Rockies (McArthur, 1936). 
The first quarter of the nineteenth century saw the beginning of 
the exploration of the west, with increased trade by the Indians in 
buffalo hides and pemmicin, (Anderson, 1941). During the second quarter 
century, systematic hunting of the buffalo by white men began, which 
accelerated after 1850, aided by the advent of the repeating rifle, and 
by the opening of the Union Pacific Railroad in 1869, until by 1883 the 
last herd in the United States, was exterminated. 
Across the border in Western Canada, the slaughter of the buffalo 
77 
Appendix II (continued) 
also had far reaching effects. The hungry Indians, who had relied on 
them for food, threatened to go on the warpath against the incoming 
pioneers which would have thereby disrupted settlement schemes for the 
West. To maintain law and order in the West, the Canadian government 
formed the Royal North West Mounted Police Force, whose troops marched 
across the prairies to establish their first post at Fort McLeod in 1874, 
followed shortly by others at Fort Walsh, Fort Calgary, and then at other 
outlying points as need arose. The Indians were held in check, until by 
1877, treaties had been signed with the Crees, the Blackfeet, the Bloods, 
the Peigans, and the Stoneys, placing them on Reserves where the Canadian 
government agreed to supply them with beef to replace the vanished buffalo. 
The first contract for this beef was signed with the I. G. Baker 
Company of Montana, which trailed herds across the border into Canada for 
slaughter. To minimize the costs of moving cattle, and to take advantage 
of the rich grasslands in Canada, the company set up ranching operations 
on the Canadian prairies to produce the beef where it was needed. Thus 
began the ranching industry in the area that was to become Alberta. 
Other ranchers soon followed, establishing themselves on lands that were 
available for the taking and holding, leaving famous names and brands 
that have gone doxm in history, many of which are still being carried on 
by descendants of the original pioneers. 
When Alberta became a Province in 1905, most of the choice grazing 
lands of the southern part had already been taken up. A high rate of 
immigration pushed settlement rapidly northward where the better quality 
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farm lands soon fell under private ownership. The poorer quality lands 
continued to be taken up for farmings with those which were unsuitable 
for agricultural purposes being used for grazing. During this period, 
land settlement policies had been amended and revised several times, 
resulting eventually in a system which provided an assurance of tenure 
to those leasing grazing lands. 
At March 31, 1967, there were 4,299 grazing leases in effect, 
covering 4,447,084 acres, which included 81 leases held by Grazing 
Associations who operate their own community pastures. In addition to 
the grazing leases, there were 2,145 grazing permits covering 522,375 
acres, along with 6,315 Animal Unit Months authorized under Head Tax 
Allotments. 
Although the development of Alberta is tied closely to its 
grazing history, controlled communal grazing was not put into effect 
until 1936, when an area in south-eastern Alberta was placed under 
reservation for controlled grazing use in a measure to prevent further 
range deterioration. The beneficial results of this policy resulted in 
the similar treatment of additional areas, which were called "Grazing 
Reserves" due to the type of reservation. Two of these areas reserved 
for communal grazing were operated as pastures by the Lands Division of 
the Provincial Government; the remainder were operated by the cattle 
owners. 
By 1953, there were 3 so called grazing reserves in operation in 
Southern Alberta, and 22 community pastures. 
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In 1956, the Department of Agriculture, under the authority of 
the Land and Forest Utilization Act, introduced a program wherein 
blocks of low quality farmlands, which constituted socio-economic 
problems, could be purchased with government funds from the owners for 
conversion to communal pasture use, to be developed and operated as 
Provincial Grazing Reserves. Requests for such projects had to 
originate with the local governing authorities, and certain conditions 
had to exist before approval could be granted for a project: 
1. Sufficient land had to be available in a block to form a 
satisfactory pasture. 
2. The owners must be agreeable to sell their lands to the government. 
3. The area must constitute a problem to the administrators. 
4. A demand for grazing privileges which could not otherwise be 
provided must exist. 
The program met wide approval and immediately spread throughout 
Northern and Central Alberta where it was received with enthusiasm. 
Reservations were placed on many areas, with priorities for development 
established on most of them. 
Under this program, dryland Grazing Reserves in Southern Alberta 
were developed first, since only fencing, water development and 
construction of corrals and headquarters were involved. At the same 
time, development of irrigated pastures were begun, with the establishment 
in 1956 of the Purple Springs Provincial Grazing Reserve. 
By the end of 1967, there were 13 Provincial Grazing Reserves in 
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operation in Alberta, covering 230 thousand acres that supplied around 
101 thousand Animal Unit Months of grazing. At the same time, development 
work was being carried out on these, as well as on 6 of the 12 Provincial 
Grazing Reserves under reservation for future development in Northern and 
Central Alberta, while requests were still being received to establish 
more Provincial Grazing Reserves in new areas. 
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DESCRIPTION OF STUDY SITES 
Buck Mountain Grazing Reserve 
The Buck Mountain Grazing Reserve consists of an area of 
approximately 16, 982 acres located 90 miles southwest of Edmonton in 
the Grey Wooded to Dark Grey soil zone. The total area is typified by 
rough, rolling topography, tending to hilliness on the east side, with 
numerous small drainage patterns throughout and characterized by patches 
of sphagnum moss muskeg and sloughs. 
Soils of this area are formed from parent material originating 
from the Paskapoo Formation. The parent material is generally a fine 
textured till with frequent stones. The soils are primarily Grey Wooded, 
normally characterized by a profile description as follows: (Sawyer, 1969) 
3-0'* L-H - Organic, leaf material. 
0-3" Ae - Light brown, ashy surface horizon, 
platy, silt loam to loam. 
3-15" Bt - Brown, fairly hard compact, blocky, 
clay loam. 
15-30" Bm - Dark brown, massive to blocky, clay 
loam to loam. 
30-50" Ck - Dark brown, massive, clay loam to loam. 
50" C - Dark brown clay loam to loam. 
The Ah horizon may or may not be present. These soils are generally 
low in organic matter and consequently, lower in many essential plant food 
elements, particularily nitrogen, possibly sulphur, and phosphorous. 
According to old timers in the district, this area in the early 
1900's was covered by a vast spruce forest, whose old stumps even today 
indicate the size and density of the trees that comprised it. Logging 
and fire have taken their toll, and only a few small scattered patches of 
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spruce remain. Part of the remainder is open, with native grasses and 
light brush, while other parts support a cover of poplar of medium to 
heavy density with a canopy height averaging 50 feet. 
Co-dominants of the grasses are marsh reed grass and hairy wild 
rye, while sedges predominate in low lying areas. Amongst the forbs are 
pea vine, vetch, dandelion, aster and strawberry. None of the area had 
been converted to tame pasture, so that all the forage was provided by 
native species. 
Minburn Grazing Reserve 
The Minburn Grazing Reserve, located 110 miles east of Edmonton, 
comprises 13,527 acres that were purchased by the Provincial Government 
at the request of the local County Council for the express purpose of 
developing a pasture to serve the grazing needs of local farmers. A few 
farmers who were living in the area were bought out, but for the most 
part, the total area was being used for grazing purposes or was idle. 
This Reserve is part of the Viking Moraine, with a fairly deep 
glacial deposition. The topography is rolling to hilly, fairly choppy, 
with frequent rolls and kettle holes, and numerous small sloughs and 
lakes. Stones are quite abundant throughout the area, with concentrations 
of glacial boulders on the ridges. It is situated in the Shallow Black 
soil zone, characterized by soils of glacial till origin with an average 
depth of 3 to 4 inches of black topsoil (Ah). Depths in the area are 
quite variable, depending on the topographic location, ranging from 
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fairly heavy and shallow on the ridges to relatively deep and friable in 
the valleys. 
A profile description from a better phase of this area is given 
below (Wyatt et al., 1944). 
0-6" Ah - Loam, friable, somewhat gritty. 
6-12" AB - Clay loam, dark broxm, prismatic. 
12-18" Bca - Clay loam, yellow brown, granular. 
18"+ C - Light clay, lime flecks in mixed glacial 
till, some pebbles and stone. 
The Minburn Grazing Reserve lies in the Parkland Belt of Alberta, 
which is characterized by poplar bluffs interspersed with native 
grassland, supporting rough fescue, porcupine grass, wheat grasses, June 
grass, native brome and blue grama, into which snowberry and poplar is 
steadily encroaching. Parts of the area have been cleared and seeded to 
a mixture of creeping red fescue and brome. 
Rannach Grazing Reserve 
The Rannach Grazing Reserve is located about 100 miles northeast 
of Edmonton. It comprises 13,030 acres of marginal and sub-marginal 
farmlands that were repurchased by the Provincial Government for pasture 
development. 
The soil survey of this region allocates the area to the Viking 
Moraine, consisting of transported, unsorted glacial material, having a 
topography ranging from gently rolling to rolling, with numerous small 
sloughs and marshes, but few peaty areas. Stones are scattered 
throughout the area. 
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Soils are primarily Grey Wooded to Dark Grey Wooded, characterized 
by a usually normal profile with fairly good drainage. Chemical analysis 
indicates a low nitrogen content (.19%). 
The following profile is representative of the area (Wyatt et al., 
1944): 
0-3" LH and/or Ah - Black and friable. 
3-8" Ae - Light grey broxm, cloddy, with a tendency 
to platiness. In road cuts the surface 
of this horizon puddles. 
8-20" Bt - Brown to dark brown clay loam to light 
clay, breaks in small, fairly regular 
cubes. 
20-30" Bm - Similar to Bt except that the fragments 
are more irregular. 
30-40" Bca - Brown massive structure, medium lime 
concentration. 
40" Ck - Clay till containing few stones, light 
brown with small lime specks. 
In the north central portion of the Reserve there is an area of 
sandy soils. 
Except for the cleared fields, the Reserve has a medium to heavy 
density tree cover having an average canopy height of 40 feet. Major 
species include poplar, willow, occasional spruce and pine, alder and 
birch. The understory is comprised of saskatoon, rose, buffalo-berry, 
aralia and a variety of miscellaneous shrubs and forbs. Where the bush 
cover permits, various grasses are found in limited amounts, predominant 
of which is marsh reed grass. 
The fields which were seeded to a mixture of brome, crested wheat 
grass, creeping red fescue and alsike clover provide the major percentage 
of the forage. By the spring of 1965 there were 3,500 acres of seeded 
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pasture, and 600 acres cleared, part of which had been seeded to a 
pasture mix. In the winter of 1965 - 1966 an additional 800 acres were 
cleared. 
Each Reserve has a headquarters, including holding pastures and 
sorting corrals. 
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Appendix IV 
LIST OF MAJOR VEGETATIVE SPECIES 
FOUND ON THE 
BUCK MOUNTAIN, MINBURN AND RANNACH 
PROVINCIAL GRAZING RESERVES 
The following lists of trees, shrubs, grasses and grass-like 
plants, and forbs includes only those species that are found in 
sufficient quantity to be considered of importance in the flora of 
each site. The writer, in this presentation, attempts to show the 
similarity or variability between the vegetative cover of the three 
study sites. 
Appendix IV (continued) 
1 
TREES 
Scientific Name Common Name Buck Mountain Minburn Rannach 
Alnus tenuifolia Nutt. 
Betula occidentalis Hook. 
Betula papyrifera Marsh. 
Larix laricina (Du Roi) K. Koch 
Picea glauca (Moench) Voss var. 
albertiana (S. Brown) Sarg. 
Picea mariana (Mill.) B.S.P. 
Pinus banksiana Lamb. 
Populus balsamifera L. 
Populus tremuloides Michx. 
Salix spp. 
Alder 
Water Birch 
White Birch 
Tamarack 
White Spruce 
Black Spruce 
Jackpine 
Balsam Poplar 
Trembling Aspen 
Willows 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Nomeclature of species follows that listed in Native Trees of Canada (Dominion Forest 
Service Bulletin No. 61, Queen's Printer, Ottawa, 1949). 293 p. illus. 
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1 
SHRUBS 
Scientific Name Common Name Buck Mountain Minburn Rannach 
Amelanchier alnifolia Nutt. 
Apocynum androsaemifolium L. 
Aralia nudicaulis L. 
Cornus stolonifera Michx. 
Corylus cornuta Marsh. 
Elaeagnus commutata Bernh. 
Ledum groenlandicum Oeder. 
Lonicera dioica L. var. glaucescens 
(Rydb.) Butters 
Lonicera involucrata (Richards.) 
Banks 
Prunus virginiana L. 
Ribes americanum Mill. 
Saskatoon-berry, 
Serviceberry X 
Spreading Dogbane 
Wild Sarsaparilla 
Red Osier, Dogwood, 
Kinnikinnick X 
Beaked Hazelnut X 
Silver-berry, Wolf Willow 
I  
Labrador Tea ! X 
Twining Honeysuckle X 
Bracted Honeysuckle X 
Chokecherry X 
Wild Black Currant X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
1 
Nomeclature of species follows that listed by E. H. Moss, 1959, Flora of Alberta 
(University of Toronto Press). 546 p. 00 c» 
Appendix IV (continued) 
SHRUBS (continued) 
Scientific Name Common Name Buck Mountain Minburn Rannach 
Rosa acicularis Lindl, Prickly Rose X X X 
Rosa woodsii Lindl. Common Wild Rose X X X 
Rubus strigosus Michx. Wild Red Raspberry X X X 
Shepherdia canadensis (L.) Nutt. Canadian Buffalo-berry X X X 
S3miphoricarpos albus (L.) Blake Snowberry X 
Symphoricarpos occidentalis Hook. Buckbrush X 
00 
VO 
Appendix IV (continued) GRASSES 
Scientific Name Common Name Buck Mountain Minburn Rannach 
Agropyron subsecundum (Link) Hitchc. 
Agropyron trachycaulum (Link) Malte 
Agropyron cristatum (L.) Gaertn. 
Agropyron repens (L.) Beauv, 
Agropyron smithii Rydb. 
Agropyron dasystachyum (Hook.) Scribn. 
Agropyron griffithsi 
Scribn, and Smith ex Piper 
Agrostis scabra Willd, 
Beckmannia syzigachne (Steud.) Fernald 
Bouteloua gracilis (H.B.K.) Lag. 
ex Steud. 
Bromus inermis Leyss. 
Bearded Wheat Grass 
Slender Wheat Grass 
Crested Wheat Grass 
Quackgrass 
Western Wheat Grass 
Thickspike Wheat Grass 
Rough Hairgrass 
American Sloughgrass 
Blue Grama 
Smooth Brome 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
1 
Nomeclature of species follows that listed by Hitchcock, A.S., 1950; Manual of the Grasses 
of the United States (U. S. D. A. Misc. Pub. No. 200, 2nd ed.). 1051 p. illus. 
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GRAS SES (cont inued) 
Scientific Name 
Bromus marginatus Nees. 
Calamagrostis canadensis (Michx.) 
Beauv. 
Deschampsia caespitosa (L.) Beauv. 
Elymus innovatus Beal 
Festuca ovina L. 
Festuca scabrella Torr, 
Festuca rubra L. 
Glyceria borealis (Nash) Batchelder 
Glyceria grandis S. Wats. 
Hordeum jubatum L. 
Koeleria cristata (L) Pers. 
Phleum pratense L. 
Poa annua L. 
Common Name 
Bluejoint 
Marsh Reed Grass 
Tufted Hairgrass 
Hairy Wild Rye 
Sheep Fescue 
Rough Fescue 
Red Fescue 
Northern Mannagrass 
American Mannagrass 
Foxtail Barley 
June Grass 
Timothy 
Annual Blue Grass 
Buck Mountain Minburn Rannach 
X X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Appendix IV (continued) 
GRASSES (continued) 
Scientific Name 
Poa compressa L. 
Poa pratensis L. 
Poa palustris L. 
Schizachne purpurascens (Torr.) 
Swallen 
Stipa spartea var. curtiseta Hitchc. 
Common Name 
Canada Blue Grass 
Kentucky Blue Grass 
Fowl Blue Grass 
Purple Oatgrass 
Porcupine Grass 
Buck Mountain Minburn Rannach 
X XX 
X XX 
X X 
X X 
Appendix IV (continued) 
1 
FORBS 
Scientific Name Common Name Buck Mountain Minburn Rannach 
Achillea millefolium L. Common Yarrow X X X 
Anemone patens L, var. wolfgangiana 
(Bess.) Koch 
Pasque Flower, 
Prairie Crocus X 
Antennaria parviflora Nutt. Pussytoes X X 
Antennaria neglecta Greene Pussytoes X X 
Artemisia biennis Willd. Biennial Sagewort X X 
Artemisia cana Pursh Sagebrush X X 
Artemisia frigida Willd. Pasture Sage i X 1 X X 
Aster conspicuus Lindl. Showy Aster X X X 
Aster laevis L. var. geyeri A. Gray Smooth Aster X X X 
Astragalus spp. Milk Vetches X 
Axyris amaranthoides L. Russian Pigweed X X X 
Campanula rotundifolia L. Harebell X X X 
1 
Nomeclature of species follows that listed by E. H. Moss, 1959, Flora of Alberta 
(University of Toronto Press). 546 p. ^ 
U) 
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FORBS (continued) 
Scientific Name Common Name Buck Mountain Minburn Rannach 
Castilleja miniata Dougl. Common Red Paint-brush X X X 
Chenopodium album L. Lamb's-quarters X X X 
Cicuta douglasii (DC.) Coult. & Rose Water Hemlock X X 
Cirsium arvense (L.) Scop. Canada Thistle X X X 
Cornus canadensis L. Bunchberry X X 
Corydalis aurea Willd. Golden Corydalis X 
[ 
X X 
Crepis tectorum L. Annual Hawksbeard • X X X 
Delphinium glaucum S, Wats. Tall Larkspur X 
Epilobium angustifolium L. Fireweed X X X 
Fragaria spp. Wild Strawberry X X X 
Galium boreale L. Northern Bedstraw X X X 
Geum triflorum Pursh Old Man's Whiskers X 
Hedysarum alpinum var. americanum 
Michx. Hedysarum X 
Heracleum lanatum Michx. Cow Parsnip X X X 
Appendix IV (continued) 
FORBS (continued) 
Scientific Name Common Name Buck Mountain Minburn Rannach 
Lappula echinata Gilib. Blue-bur X 
Lathyrus ochroleucus Hook. Pea Vine X X X 
Medicago sativa L. Alfalfa X X X 
Melilotus spp. Sweet Clover X X 
Neslia paniculata (L.) Desv, Ball Mustard X X X 
Oxytropis deflexa (Pall.) DC. Reflexed Loco-weed X 
Oxytropis sericea Nutt. var. spicata 
(Hook.) Barneby 
Early Yellow 
Loco-weed 
i 
X 
Plantago major L. Common Plantain X X X 
Rudbeckia serotina Nutt. Black-eyed Susan X 
Senecio vulgaris L. Common Groundsel X X X 
Sisyrinchium montanum Greene Blue-eyed Grass X X X 
Sium suave Walt. Water Parsnip X X X 
Smilacina racemose (L.) Desf. var. 
amplexicaulis (Nutt.) S. Wats. False Solomon's-seal X 
Appendix IV (continued) 
FORBS (continued) 
Scientific Name Common Name Buck Mountain Minburn Rannach 
Solidago spp. 
Sonchus arvensis L. 
Taraxacum officinale Weber 
Thalictrum venulosum Trel. 
Thermopsis rhombifolia (Nutt.) 
Richards 
Thlaspi arvense L. 
Trifolium hybridum L. 
Trifolium pratense L. 
Triglochin maritima L. 
Vicia americana Muhl. 
Viola rugulosa Greene 
Goldenrod 
Perennial Sow Thistle 
Common Dandelion 
Meadow Rue 
Golden Bean 
Stinkweed 
Alsike Clover 
Red Clover 
Arrow-grass 
Vetch 
Western Canada Violet 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Appendix IV (continued) 
FORBS (continued) 
SPECIES OF FORBS POISONOUS TO LIVESTOCK 
Scientific Name Common Name Buck Mountain Minburn Rannach 
Cicuta douglasii (DC.) Coult. & Rose Water Hemlock 
Delphinium glaucum S. Wats. Tall Larkspur 
X 
X 
X 
Triglochin maritima L. Arrow-grass X 
GRASSLIKE PLANTS 
Carex spp. 
Equisetum arvense L. 
Juncus balticus Willd. 
Typha latifolia L. 
Sedges 
Common Horsetail 
Baltic Rush 
Cattail 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
VO 
Appendix V STEERS 
1965 
Weight Weight V/eight Weight Weight Weight 
In Out Gain In Out Gain In Out Gain 
1. 642 862 220 567 841 274 522 683 161 
2. 464 682 218 429 669 240 540 695 155 
3. 527 725 198 560 878 318 516 699 183 
4. 442 693 251 567 865 298 528 697 169 
5. 443 635 192 609 746 137 465 788 323 
6. 478 613 135 579 868 289 494 767 273 
7. 440 667 227 480 746 266 442 670 228 
8. 402 571 169 609 934 325 474 686 212 
9. 475 692 217 649 956 307 366 593 227 
10. 530 748 218 467 743 276 324 460 136 
11. 613 799 186 540 857 317 581 707 126 
12. 455 668 213 710 1007 297 458 705 247 
13. 475 704 229 492 794 302 534 787 253 
u. 500 707 207 430 654 224 412 596 184 
15. 549 726 177 394 639 245 750 870 120 
16. 449 635 186 592 842 250 516 810 294 
17. 568 778 210 
MINBURN RANNACH 
VJeig
.
U .  
U
Averages 492 
Average Daily Gain 
Days on Pasture 
695 203 
1.83 
111 
542 815 273 
1.82 
150 
499 705 206 
1.45 
142 vo c» 
Appendix V (continued) HEIFERS 
1965 
BUCK MOUNTAIN MINBURN RANNAGH 
Weight Weight Weight Weiglit Weight Weight 
In Out Gain In Out Gain In Out Gain 
1. 488 672 184 596 913 317 466 684 218 
2. 492 663 171 372 635 263 434 6O5 171 
3. 457 686 229 492 711 219 531 751 220 
u • 537 784 247 520 767 247 588 760 172 
5» 469 628 159 590 789 199 360 591 231 
6. 610 777 167 595 833 238 433 610 177 
7. 432 588 156 430 674 244 421 678 257 
8. 495 635 140 354 626 272 706 1046 340 
9. 439 570 131 4O8 630 222 362 579 217 
10. 506 678 172 480 733 253 416 623 207 
11 0 594 753 159 377 620 243 473 683 210 
12. 486 655 169 459 709 250 447 705 258 
13. 353 578 225 491 758 267 410 602 192 
u. 387 622 235 475 707 232 630 983 353 
15. 438 629 191 455 654 199 786 949 163 
16. 485 694 209 345 537 192 422 615 193 
17. 287 471 184 558 828 270 
Averages 468 652 184 470 713 243 493 717 224 
Average Daily Gain 1.58 1.62 1.58 
Days on Pasture 116 150 142 
Appendix V (continued) CALVES 
1965 
BUCK MOUNTAIN MINBURN RANNACH 
Weight 
In 
Weight 
Out Gain 
Weight 
In 
Weight 
Out Gain 
Weight 
In 
Weight 
Out Gain 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
122 
116 
298 
185 
181 
128 
205 
154 
112 
130 
127 
143 
128 
134 
113 
144 
415 
355 
504 
398 
448 
342 
459 
377 
315 
314 
306 
350 
318 
330 
312 
346 
293 
239 
206 
213 
267 
214 
254 
223 
203 
184 
179 
207 
190 
196 
199 
202 
85 
101 
185 
168 
130 
135 
127 
70 
167 
104 
142 
130 
142 
302 
388 
481 
487 
420 
438 
435 
292 
458 
366 
431 
368 
375 
217 
287 
296 
319 
290 
303 
308 
222 
291 
262 
289 
238 
233 
178 
118 
145 
148 
222 
140 
67 
153 
165 
199 
158 
90 
98 
160 
180 
435 
342 
378 
418 
500 
360 
215 
410 
465 
501 
380 
2L2 
332 
372 
442 
257 
224 
233 
270 
278 
220 
148 
257 
300 
302 
222 
152 
234 
212 
262 
Averages I5I 
Average Daily Gain 
Days on Pasture 
368 217 
1.87 
116 
130 403 273 
1,78 
154 
148 386 238 
1.64 
U5 
Appendix V (continued) COWS 
1965 
BUCK MOUNTAIN MINBURN RANNACH 
Weight Weight Weight Weight Weight Weight 
In Out Gain In Out Gain In Out Gain 
1. 1000 1096 96 655 782 127 810 939 129 
2o 768 930 162 975 1156 181 699 886 187 
3. 833 1036 203 1063 1095 32 870 1017 147 
4. 731 910 179 870 1030 160 983 1174 191 
5. 865 1123 258 1103 1187 84 852 1099 247 
6. 948 1167 219 888 1003 115 731 940 209 
7. 856 1053 197 855 1034 179 622 854 232 
8. 733 896 163 1030 1168 138 855 1043 188 
9. 866 959 93 792 983 191 1091 1342 251 
10 o. 578 770 192 810 976 166 955 1072 117 
11.. 934 1036 102 702 848 146 860 1087 227 
12 o 780 910 130 783 903 120 796 872 76 
13. 878 1017 139 1018 1174 156 774 1056 282 
14. 702 833 131 856 1019 163 
15. 760 891 131 760 993 233 
16. 746 925 179 
Averages 811 972 161 888 1026 138 834 1026 192 
Average Daily Gain 1.39 .90 1.32 
Days on ! Pasture 116 154 145 
Appendix V (continued) STEERS 
1966 
BUCK MOUNTAIN MINBURN RANNACH 
Weight Weight Weight Weight Weight Weight 
In Out Gain In Out Gain In Out Gain 
1. 570 785 215 642 933 291 525 769 244 
2. 540 759 219 513 763 250 639 853 214 
3. 522 694 172 444 670 226 450 663 213 
4. 596 841 245 482 721 239 525 837 312 
5. 558 755 197 516 765 249 412 684 272 
6. 513 749 236 601 881 280 424 664 240 
'7. 526 715 189 478 786 3O8 428 641 213 
8, 565 796 231 610 861 251 368 588 220 
9. 552 827 275 608 838 230 412 609 197 
10. 528 813 285 659 896 237 370 606 236 
11. 511 798 287 576 804 228 528 802 274 
12. 522 838 316 483 753 270 529 763 234 
13. 487 681 194 475 793 318 585 822 237 
14. 527 780 253 629 821 192 491 761 270 
15. 402 603 206 557 754 197 378 617 239 
16. 509 735 226 697 949 252 260 492 232 
17. 516 716 200 586 858 272 
18. 493 697 204 593 909 316 
19. 519 771 252 
Averages 524 755 231 561 817 256 458 698 240 
Average Daily Gain 1.92 1,69 1.73 
Days on Pasture 120 151 139 
Appendix V (continued) HEIFERS 
1966 
BUCK MOUNTAIN MINBURN RANNACH 
Weight 
In 
Weight 
Out Gain 
VJeight 
In 
Weight 
Out Gain 
Weight 
In 
Weight 
Out Gain 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13 o 
14. 
15. 
16. 
17. 
18. 
384 
457 
441 
478 
520 
458 
479 
560 
457 
434 
556 
508 
463 
496 
490 
400 
588 
569 
546 
646 
647 
684 
680 
636 
657 
753 
60$ 
625 
703 
704 
732 
711 
721 
702 
810 
779 
162 
189 
206 
206 
160 
178 
178 
193 
148 
191 
147 
196 
269 
215 
231 
302 
222 
210 
452 
510 
418 
611 
620 
467 
500 
458 
483 
409 
570 
402 
464 
548 
581 
515 
503 
683 
829 
727 
853 
863 
751 
786 
705 
723 
640 
828 
645 
719 
730 
752 
865 
732 
231 
319 
309 
242 
243 
284 
286 
247 
240 
231 
258 
243 
255 
182 
171 
350 
229 
399 
592 
510 
431 
366 
436 
405 
452 
357 
388 
476 
497 
461 
623 
744 
569 
615 
755 
786 
759 
677 
692 
664 
630 
694 
585 
582 
735 
733 
703 
781 
865 
712 
773 
356 
194 
249 
246 
326 
228 
225 
242 
228 
194 
259 
236 
242 
158 
121 
143 
158 
Averages 1+B6 
Average Daily Gain 
Days on Pasture 
686 200 
1.58 
127 
501 755 254 
1.68 
151 
489 713 224 
1.59 
141 
Appendix V (continued) CALVES 
1966 
BUCK MOUNTAIN MINBURN RANNACH 
Weight Weight Weight Weight Weight Weight 
In Out Gain In Out Gain In Out Gain 
1. 
2. 
3. 
4 • 
5. 
6. 
'7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
150 
190 
216 
192 
172 
156 
160 
161 
156 
150 
180 
188 
155 
150 
166 
134 
154 
4O8 
540 
542 
462 
427 
364 
421 
393 
407 
425 
469 
595 
432 
390 
417 
367 
432 
258 
350 
326 
270 
255 
208 
261 
232 
251 
275 
289 
407 
277 
240 
251 
233 
278 
193 
159 
105 
136 
284 
152 
116 
134 
175 
252 
238 
130 
110 
159 
192 
157 
124 
458 
399 
387 
438 
635 
474 
418 
458 
496 
529 
533 
435 
391 
545 
498 
456 
444 
265 
240 
282 
302 
351 
322 
302 
324 
321 
277 
295 
305 
281 
386 
306 
299 
320 
119 
145 
98 
148 
323 
171 
102 
177 
168 
137 
196 
125 
195 
194 
217 
184 
373 
417 
371 
432 
652 
493 
308 
460 
477 
404 
511 
351 
491 
499 
561 
496 
254 
272 
273 
284 
329 
322 
206 
283 
309 
267 
315 
226 
296 
305 
344 
312 
Averages 167 
Average Daily Gain 
Days on Pasture 
441 274 
2.18 
126 
166 470 304 
2.00 
152 
169 456 287 
2.08 
138 
Appendix V (continued) COWS 
1966 
BUCK MOUNTAIN MINBURN RANNACH 
Weight Weight Weight Weight Weight V/eight 
In Out Gain In Out Gain In Out Gain 
1. 761 928 167 671 864 193 767 920 153 
2. 993 1101 118 679 818 139 907 1057 150 
3. 777 947 170 1081 1178 97 749 877 128 
4. 814 1034 220 985 1082 97 910 1090 180 
5. 887 939 52 1067 1195 128 903 1025 122 
6. 740 940 200 985 1073 88 835 1024 189 
' 7. 983 1134 151 945 1038 93 1037 1206 169 
8. 793 986 193 841 1070 229 894 1139 245 
9. 1132 1261 129 831 1051 220 730 931 201 
10. 809 1038 229 899 1168 269 934 958 24 
11. 1024 1285 261 928 1133 205 796 884 88 
12. 863 1057 194 903 1193 290 846 928 82 
13. 832 926 94 764 897 133 761 945 184 
14 • 695 867 172 947 1189 242 794 1007 213 
15. 876 995 119 907 1034 127 867 1047 180 
16. 818 929 111 1051 1196 145 
Averages 862 1023 161 906 1074 168 849 1003 154 
Average Daily Gain 1.28 1.11 1.12 
Days on Pasture 126 152 138 
Appendix V (continued) STEERS 
1967 
BUCK MOUNTAIN MINBURN RATINACH 
Weight Weight Weight Weight Weight Weight 
In Out Gain In Out Gain In Out Gain 
1. 535 701 166 661 862 201 415 614 199 
2. 586 799 213 538 784 246 325 580 255 
3. 539 751 212 532 709 177 425 623 198 
4. 607 723 116 457 666 209 517 744 227 
5. 668 770 102 498 696 198 507 673 166 
6. 837 954 117 443 679 236 526 700 174 
7. 684 958 274 230 400 170 649 778 129 
8. 533 812 279 398 559 161 616 685 69 
9. 599 885 286 517 655 138 697 802 105 
10. 651 796 145 304 546 242 565 755 190 
11, 560 755 195 607 723 116 
12. 437 624 187 669 791 122 
13. 648 780 132 661 773 112 
14. 701 845 144 349 516 167 
15. 565 757 192 634 727 93 
16. 647 885 238 560 725 165 
17. 706 925 219 645 810 165 
18. 516 703 187 386 602 216 
19. 355 541 186 
Average; 5 599 788 189 458 656 198 542 701 159 
Average Daily Gain 1.64 1.42 1.14 
Days on Pasture 115 139 140 
Appendix V (continued) HEIFERS 
1967 
BUCK MOUNTAIN MINBURN RANNACH 
Weight Weight Weight Weight Weight Weight 
In Out Gain In Out Gain In Out Gain 
1. 525 709 184 661 795 134 454 659 205 
2. 546 771 225 599 788 189 380 616 236 
3. 532 656 124 303 461 158 353 477 124 
4. 773 868 95 455 690 235 497 730 233 
5. 441 724 283 533 855 322 565 811 246 
6. 511 747 236 487 678 191 494 742 248 
" 7. 499 696 197 716 990 274 622 871 249 
8. 704 910 206 661 852 191 427 579 152 
9. 597 747 150 613 877 264 445 618 173 
10. 358 550 192 489 712 223 429 655 226 
11. 510 707 197 448 657 209 420 622 202 
12. 593 795 202 479 719 240 442 726 284 
13. 604 791 187 541 720 179 582 701 119 
li+. 507 704 197 458 581 123 495 632 137 
15. 637 790 153 479 746 267 583 794 211 
16. 458 666 208 419 638 219 412 638 226 
17. 489 680 191 489 709 220 402 652 250 
18. 459 639 180 445 661 216 517 704 187 
19. 435 637 202 487 701 214 
20. 293 479 186 393 607 214 
Averages 523 713 190 5O8 722 214 473 679 206 
Average Daily Gain 1.58 1.54 1.49 
Days on Pasture 120 139 138 
Appendix V (continued) CALVES 
1967 
BUCK MOUNTAIN MINBURN RANNACH 
Weight Weight Weight Weight Weight Weight 
In Out Gain In Out Gain In Out Gain 
1. 177 451 274 197 460 263 207 565 358 
2. 127 385 258 89 360 271 170 485 315 
3. 130 341 211 105 391 286 152 389 237 
4. 275 581 306 151 485 334 94 327 233 
5. 185 415 230 205 524 319 117 405 288 
6. 162 420 258 145 411 266 151 4O6 255 
7. 184 462 278 150 4O6 256 230 519 289 
8. 166 433 267 169 451 282 162 457 295 
9. 236 479 243 171 488 317 173 470 297 
10. 172 377 205 201 502 301 117 400 283 
11. 220 504 284 263 540 277 176 485 309 
12. 166 362 196 146 414 268 168 435 267 
13. 156 363 207 202 491 289 171 500 329 
14. 158 369 211 117 371 254 202 492 290 
15. 123 321 198 144 425 281 210 503 293 
16. 102 261 159 157 441 284 
17. 152 398 246 170 444 274 
18. 158 391 233 185 551 366 
19. 258 525 267 118 411 293 
20. 152 386 234 149 440 291 
Averages 173 411 238 161 450 289 167 456 289 
Average Daily Gain 1.97 2.06 2.08 
Days on Pasture 121 140 139 
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Appendix VI 
STATISTICAL COMPUTIONS: 
MEANS, STANDARD DEVIATIONS AND 
STANDARD ERRORS OF THE MEANS OF 
THE AVERAGE SEASONAL WEIGHT GAINS 
OF CATTLE ON THE 
BUCK MOUNTAIN, MINBURN AND RANNACH PROVINCIAL GRAZING RESERVES 
1965 - 1967 
Presented in the following lists are the means, the standard 
deviations and the standard error of the means of the average seasonal 
weight gains of the samples of the steers, the heifers, the calves and 
the cows for each study site from 1965 through 1967, and for the weighted 
average of the three year period. 
The only statistical analysis entertained in this report is the 
1 
test of Normal Distribution as defined by M. J. Moroney, (1956) . 
1 
Moroney, M. J. 1956. Facts from figures. 108 - 119. Penquin 
Books, Baltimore, Maryland. 472 p. 
7 
13 
12 
12 
8 
8 
14 
9 
11 
5 
9 
11 
11 
8 
10 
12 
12 
8 
9 
8 
6 
8 
12 
12 
15 
14 
17 
15 
5 
4 
1 
6 
(continued) 
Class of _ 
Cattle Year X SD 
Steers 1965 203 28 
273 47 
206 59 
Steers 1966 231 39 
256 36 
240 29 
Steers 1967 189 55 
198 37 
159 50 
Heifers 1965 184 34 
243 32 
224 56 
Heifers 1966 200 40 
254 45 
224 19 
Heifers 1967 190 39 
214 47 
206 48 
Calves 1965 217 31 
273 35 
238 45 
Calves 1966 274 48 
304 33 
287 37 
Calves 1967 238 36 
289 28 
289 33 
Cows 1965 161 47 
138 44 
192 57 
Cows 1966 161 55 
168 67 
154 57 
Steers 1965-1967 218 57 
Heifers " 215 49 
Calves ," 268 14 
Cows " 163 56 
